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ABSTRACT
We investigate the precision of the ages and metallicities of 21,000 mock simple stellar
populations (SSPs) determined through full-spectrum fitting. The mock SSPs cover
an age range of 6.8 < log (age/yr) < 10.2, for three wavelength ranges in the optical
regime, using both Padova and MIST isochrone models. Random noise is added to
the model spectra to achieve S/N ratios between 10 to 100 per wavelength pixel. We
find that for S/N ≥ 50, this technique can yield ages of SSPs to an overall precision
of ∆ log(age/yr) ∼ 0.1 for ages in the ranges 7.0 ≤ log (age/yr) ≤ 8.3 and 8.9 ≤
log (age/yr) ≤ 9.4. For the age ranges of 8.3 ≤ log (age/yr) ≤ 8.9 and log (age/yr)
≥ 9.5, which have significant flux contributions from asymptotic giant branch (AGB)
and red giant branch (RGB) stars, respectively, the age uncertainty rises to about
±0.3 dex. The precision of age and metallicity estimation using this method depends
significantly on the S/N and the wavelength range used in the fitting. We quantify the
systematic differences in age predicted by the MIST and Padova isochrone models,
due to their different assumptions about stellar physics in various important (i.e.,
luminous) phases of stellar evolution, which needs to be taken in consideration when
comparing ages of star clusters obtained using these popular models. Knowing the
strengths and limitations of this technique is crucial in interpreting the results obtained
for real star clusters and for deciding the optimal instrument setup before performing
the observations.
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1 INTRODUCTION
Determining accurate ages and metallicities of star clusters
has been an important goal for both galactic and extragalac-
tic astrophysics, because it makes it possible to study the
formation and evolution of stars, stellar populations, galax-
ies and the universe as a whole. Star clusters are generally
considered to be the best known examples of simple stel-
lar populations (SSPs), thus providing valuable snapshots of
the chemical enrichment history of the region of the galaxy
where it resided at the time of its formation. While most old
globular clusters are now known to host variations of abun-
dances of several light elements (mainly He, C, N, O, Na, and
Al; see Bastian & Lardo 2018, for details), such variations
have not yet been found in clusters younger than ∼ 2 Gyr
(see Martocchia et al. 2018). In this paper, we simplify this
situation by considering star clusters to be well described
by SSP models (i.e., models constructed of stars of the same
age and metallicity), and we assume solar element abun-
dance ratios.
The most common and direct method to estimate
the age of a star cluster is to obtain a colouraˆA˘S¸mag-
nitude diagram (CMD) of the constituent stars in the
cluster and perform isochrone fitting (e.g., Goudfrooij et al.
2011, 2014, 2017; Correnti et al. 2014; Niederhofer et al.
2015; Bastian et al. 2016; Milone et al. 2016, 2017).
However, for distant galaxies where star clusters cannot
be resolved, we have to rely on integrated-light mea-
surements to derive ages and metallicities, e.g., using
spectra (Ahumada et al. 2002; Puzia et al. 2005, 2006;
Santos et al. 2006; Palma et al. 2008; Talavera et al. 2010;
Cid Fernandes & Gonzalez Delgado 2010; Asa’d et al. 2013;
Asa’d 2014; Chilingarian & Asa’d 2018). Some of these
studies examined the accuracy of the integrated-light
method by comparing the results with results obtained
from CMDs for a small number of clusters. Several
SSP models (e.g., Bruzual & Charlot 2003; Maraston
2005; Vazdekis et al. 2010; Maraston & Stro¨mba¨ck
2011), and different full-spectrum fitting programs
(e.g., Cid Fernandes & Gonzalez Delgado 2010; Asa’d
2014; Wilkinson et al. 2017) are available for analyzing
integrated-light spectra of star clusters. In this first paper of
© 2020 The Authors
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a series aimed at providing useful insights on the accuracy
and precision of the method of full-spectrum fitting of
integrated-light spectra, we examine the intrinsic precision
of this fitting technique in determining the age and metallic-
ity of simple stellar populations (SSPs) of “pseudo-infinite”
mass, for which the effects of stochastic fluctuations of the
number of stars near the maximum stellar mass at a given
SSP age are negligible. In practice this is equivalent to
cluster masses Mcl >∼ 10
6
M⊙ (see, e.g., Cervin˜o & Luridiana
2004; Pessev et al. 2008). For this work, we create 21,000
mock clusters of known age and metallicity, in the range
6.8 < log (age/yr) < 10.2, with S/N ratios between 10
to 100 for three wavelength ranges in the optical regime,
using both Padova and MIST isochrone models. The main
question that we want to address is: How does the accuracy
and precision of ages and metallicities determined from
full-spectrum fitting of integrated-light spectra depend on
S/N, the wavelength range, and the model used? Answering
this question will not only help astronomers interpret the
results they obtain with this method, but also provide
useful information for deciding the optimal instrument
set-up before performing such observations (like the optimal
wavelength range to be observed and the minimum S/N
required to extract reliable information from the data).
2 DATA AND METHOD
2.1 Mock Star Clusters
We use the flexible stellar population synthesis (FSPS)
code (Conroy et al. 2009; Conroy & Gunn 2010) op-
erated through the Python package python-FSPS
(Foreman-Mackey et al. 2014) to create two sets of
integrated-light spectra (units of L⊙/A˚) of SSPs with
Kroupa (2001) IMF and metallicity [Z/H] = −0.4 for
the age range 6.8 < log age < 10.2 in steps of 0.1 dex.
The first set uses Padova isochrones (Marigo et al. 2008),
while the second set uses MIST isochrones (Choi et al.
2017). In both cases we use the MILES spectral library
(Sa´nchez-Bla´zquez et al. 2006; Vazdekis et al. 2010, 2016),
which has a spectral resolution of 2.5 A˚. We used the
metallicity [Z/H] = −0.4 to mimic the average metallicity
of the Large Magellanic Cloud (LMC)1. We use the default
settings of python-FSPS, including the absence of nebular
emission for the youngest ages, and a zero fraction of blue
horizontal branch stars at old ages. For the wavelength
range we choose 3700 – 6200 A˚, encompassing the range
typically used in full spectrum fitting analysis in the
literature (e.g., Cappellari et al. 2011; Asa’d et al. 2013,
2016; McDermid et al. 2015). We also perform the same
analysis after splitting this wavelength range in two roughly
equal parts, 3700 − 5000 A˚ and 5000 − 6200 A˚, in order to
allow one to judge both the relative sensitivity of those two
wavelength regions to variations in age and/or metallicity,
and the impact of using a wavelength range that is roughly
twice as small, corresponding to the use of a spectral grating
with roughly twice the resolving power R.
Mock cluster spectra are created by adding 30 different
1 Later papers in this series will compare observed spectra of
LMC clusters with SSP model predictions.
realizations of random noise, corresponding to S/N values
between 10 to 100 (in steps of 10) for each SSP, thus pro-
ducing a grand total of 21,000 mock clusters.
2.2 Method
Using FSPS, we produce a model grid that varies in both
age ((6.8 < log (age) < 10.2, in steps of 0.1 dex) and metal-
licity (−1.0 < [Z/H] < 0.2, in steps of 0.2 dex). Our two
sets of model grids are created using FSPS in order to en-
sure that the only difference between them is the isochrone
family (Padova vs. MILES). We use the full-spectrum fit-
ting program ASAD2 (for a full description, see Asa’d et al.
2013, 2016; Asa’d 2014) to obtain the best-fitting age and
metallicity using the following equation:
λfinal∑
λ=λinitial
[(OF)λ − (MF)λ]
2
(OF)λnorm
. (1)
where OF is the mock cluster flux, MF is the SSP model
flux, and λnorm is the wavelength at which the model and the
mock cluster spectra are normalized.
3 RESULTS AND DISCUSSION
3.1 Padova Models
3.1.1 Full Wavelength Range: 3700 6 λ/A˚ 6 6200
A. Age Determinations: Table 1 shows the mean value
and its uncertainty (calculated as the standard deviation σ)
of the difference between the derived and the true age for
each input age and S/N in this wavelength region.
To visualize the uncertainties associated with the mean
derived ages, we plot the standard deviation (uncertainty)
versus log (age) for all S/N ratios on the left panel of Fig-
ure 1. The uncertainties are generally largest in the age
intervals 8.3 <∼ log (age/yr)
<
∼ 8.9 (especially for S/N
<
∼ 40)
and log (age/yr)>∼ 9.6. For the latter age range, we find
σ(log (age/yr))>∼ 0.1 even for the highest S/N values.
To shed more light on the accuracy of the derived ages,
the top row of panels in Figure 3 shows the number of cor-
rectly recovered ages i.e., the number of times the derived
age matches exactly the input age.) using our full-spectrum
fitting method as a function of age. When no point is present
for a certain input age it means that specific age was never
correctly recovered. As might have been expected, we find
that the higher the S/N, the greater the number of the cor-
rectly derived results for a given age. However, the number
of correctly derived ages also depends on the age: a signifi-
cant drop in the number of correctly recovered ages is seen
around log (age) = 8.5 which corresponds to the asymptotic
giant branch (AGB) phase transition in stellar evolution,
and around log (age) 9.0−9.2 which corresponds to the red
giant branch (RGB) phase transition, which is confirmed by
the CMDs discussed in section 3.3.2.
The second row of panels of Figure 3 shows the dif-
ference between the derived and real log (age) versus real
log (age) for the entire sample. The left panels are for S/N
values from 10 to 50, and the right panels are for S/N values
from 60 to 100.
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Figure 1. The standard deviation (σ) of the differences of derived log (age) (left panel) and [Z/H] (right panel) relative to their true
(input) values versus log (age) for the full mock clusters sample for all values of S/N (see boxed-in legend). The horizontal line at σ = 0.1
is plotted to guide the eye.
In addition to illustrating and quantifying the benefit of
higher S/N in age determinations from full-spectrum fitting,
this figure also shows that certain age ranges are generally
more susceptible to erroneous age determination than oth-
ers. Specifically, concentrating on S/N values > 50, relatively
large errors are found in the age ranges 7.5 <∼ log (age)
<
∼ 7.8,
8.5 <∼ log (age)
<
∼ 8.9 and log (age)
>
∼ 9.1, corresponding to the
periods during which the integrated light of SSPs is domi-
nated by supergiant stars, AGB stars, and RGB and hori-
zontal branch (HB) stars, respectively.
B. Metallicity Predictions: All our mock clusters have
a metallicity of [Z/H] = −0.4, while our model clusters cover
the metallicity range −1.0 < [Z/H] < 0.2 in steps of 0.2 dex.
The right panel of Figure 1 shows that the uncertainties
associated with the mean metallicity value are large (relative
to the uncertainties for log (age)), especially for the lower
S/N values.
The third row of panels of Figure 3 shows the fraction of
correctly recovered [Z/H] as function of age and S/N. Similar
to the age predictions, the fraction of correctly recovered
[Z/H] generally increases with increased S/N, while the age
ranges with the lowest fraction of correctly recovered [Z/H]
are 8.4 <∼ log (age)
<
∼ 8.9 and log (age)
>
∼ 9.1, even at the higher
values of S/N. The bottom row of panels of Figure 3 shows
the metallicities derived for our sample as a function of age.
Note that the deviation from the real [Z/H] spans the full
range considered here (i.e., ±0.6 dex) for spectra with S/N
<
∼ 50.
Table 13 lists the mean values of [Z/H] for each log (age)
and S/N ratio along with their uncertainties.
3.1.2 Wavelength Ranges 3700 6 λ/A˚ 6 5000 and
5000 6 λ/A˚ 6 6200
When repeating the analysis using the shorter wavelength
range 3700 6 λ/A˚ 6 5000, Figure 4 shows that the age
determinations are worse than the full wavelength range for
log (age) > 9.5, but they are actually better for the younger
ages with log (age) <∼ 8.5. This likely reflects the power of
the Balmer jump at ∼ 4000A˚ for age determination using
the full-spectrum fitting method, which is weakened when
including a larger wavelength interval beyond 5000 A˚ (see
also Wilkinson et al. 2017, for a similar result). Similarly,
the overall number of correctly recovered age and metallicity
shown in Figure 4 are improved in the age range 6.8 6 log
(age) < 8.2 for S/N = 100. Table 2 shows that the mean age
is always correctly recovered for S/N ≥ 50.
For the wavelength range 5000 6 λ/A˚ 6 6200, the re-
sults are generally significantly worse than those for the
3700 – 5000 A˚ range, except around input log (age) ∼ 9.0
for age determination, and for log (age) >∼ 9.5 for metallic-
ity determination (See Figure 5). This is likely due to the
dominance of RGB stars in the energy production of SSPs
with ages above ∼ 1 Gyr, since RGB stars mainly produce
light at the longer wavelengths, and many of the stronger
metallicity-sensitive spectral features (e.g., MgH, Mg2, sev-
eral Fe lines; see, e.g., Worthey 1994) are located beyond
5000 A˚.
3.2 MIST Models
We repeat the analysis described in Section 3.1, now using
the MIST isochrone models. Looking at Figure 6 to 8, the
general results remain the same as for the Padova models:
results for S/N = 10 are not reliable regardless of the wave-
length range, the wavelength range 5000 − 6200 A˚ should
never be used for age determination, and metallicity deter-
mination from simple integrated-light spectrum fitting is not
as powerful as age determination, especially for low values
of S/N.
In the wavelength range 3700 − 6200 A˚, the fraction of
correctly recovered metallicities drops beyond log (age) = 8.2
for Padova models, and at log (age) = 8.4 for MIST models.
This difference in the exact age drop for MIST versus Padova
is because the two models make different assumptions about
stellar physics in various important (i.e., luminous) phases
of stellar evolution.
In the wavelength range 3700 − 5000 A˚, the recovery
of ages is very good with MIST models for all ages 6 7.5;
however, the drop in recovery fraction for the older ages is
steeper relative to the full wavelength range. Good recov-
MNRAS 000, 1 – 44 (2020)
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ery of metallicity in this wavelength range is achieved up to
log (age) = 8.2 but it has a steep gap at log (age) = 7.0 (this
gap is located at log (age) = 7.3 for Padova models).
3.3 A Closer Look into the Differences between
the Models
3.3.1 Shifts in derived ages
For the analysis discussed above, the full fitting technique
was applied by fitting SSP models with mock clusters built
with the same SSP models, which means that we started
with SSPs of known ages and metallicities and added vari-
ous amounts of Poisson noise, then compared those artificial
clusters with the full SSP model grid. This was done for both
Padova and MIST models.
An interesting question arises: how would the results
change if we perform the fitting by comparing Padova-based
mock clusters with MIST models, and vice versa (i.e., MIST-
based mock clusters with Padova models)? The results of
this investigation is shown in Figures 9 – 14 and Tables 7 –
12. In the figures showing the number of correctly recovered
ages as function of real age, when no point is present for
a certain input age it means that specific age was never
correctly recovered.
The results show clear differences between some derived
ages and the real ones. Just to list a few such differences for
the full wavelength range 3700 6 λ/A˚ 6 6200, when using
MIST models with Padova-based mock clusters for log (age)
= 6.8 we find the mean derived age to be log (age) = 7.2, for
log (age) = 7.0 the mean derived age is log (age) = 6.9, for
log (age) = 7.1 the mean derived age is log (age) = 7.0, and
for log (age) = 7.2 the mean derived age is log (age) = 7.0.
Overall, this shift effect is less significant for analysis
based on the wavelength range 3700 6 λ/A˚ 6 5000. We
find a shift of ∆ log (age/yr) ∼ +0.1 within the age range
7.1 6 log (age/yr) 6 7.6, except for log (age/yr) = 7.3 and
7.5 (that is, the real age is greater than the mean derived
age). This shift is +0.2 for log (age) = 7.7, 7.8, and 7.9, it
is +0.1 for log(age) = 8.1, 8.2, and 8.3, and it is −0.1 for
the range 9.4 6 log (age) 6 9.7. This shift is evident for
the highest S/N ratios, confirming that the shift is not due
to the bad quality of the data. The shift is present in all
wavelength ranges. This effect will be discussed in details in
section 3.3.2.
When using Padova models with MIST-based mock
clusters, the shift observed in the range 3700 6 λ/A˚ 6 5000
is again than that in the range 3700 6 λ/A˚ 6 6200, espe-
cially in the age range 7.5 6 log (age) 6 8.5. In fact, in the
range 3700 6 λ/A˚ 6 6200, none of the ages in the range 7.5
< log (age) < 8.5 were correctly recovered. As shown in the
plots of (derived– real) versus real age, the shifts are very
large for 7.5 < log (age) < 8.5, with values ranging up to
−0.7 to −0.9. An interesting observation is that there is al-
most a linear correlation between the shift and the age in the
range 7.5 6 log (age) 6 8.8, with the shift decreasing almost
linearly with increasing age. The slope of this linear corre-
lation is about 0.7. However, when looking at the results in
the wavelength range 3700 6 λ/A˚ 6 5000, the typical shift
within this age range is only −0.3 except for shifts of −0.5
and −0.6 for log (age) = 8.3 and 8.4, respectively.
In the age range 9.3 6 log (age) 6 9.7, we find that the
shift is almost never less than +0.2 when using the wave-
length range 3700 6 λ/A˚ 6 5000. However, the shifts fluc-
tuate when using the full wavelength range 3700 6 λ/A˚ 6
6200.
The main conclusion of this comparison exercise is that
for a given observed integrated-light spectrum of an
SSP, different models can predict significantly different ages,
especially in some age ranges as detailed above. This point
will be discussed and elaborated on real clusters in an up-
coming paper.
3.3.2 CMDs of Padova and MIST isochrones
Figure 15 compares the Padova and MIST isochrones in V
vs. B − R CMDs from log age = 7.0 to 10.1, using [Z/H] =
-0.4.
In each of these sets we note that there are certain
age ranges where not much is changing in the shape of the
isochrone from one age to the next, which makes it challeng-
ing to obtain an accurate age determination in those age
ranges. Good examples of such age ranges for the Padova
isochrones are 7.5 < log (age) < 7.9, just before the AGB
starts growing. Another example is the range 8.5 < log(age)
< 8.9, just before the RGB starts growing.
This is also observed in MIST isochrones, except that
the exact ages differ somewhat from one model to the other,
because two models make different assumptions about stel-
lar physics in various important (luminous) phases of stel-
lar evolution. The main differences between the MIST and
Padova isochrones in the age range studied here are: (i) dif-
ferences in the onset and extent of the blue loop of core
helium burning stars at young ages (log (age/yr) <∼ 7.8); (ii)
the growth of the AGB and then RGB occur a bit earlier in
the MIST isochrones than in the Padova ones; and (iii) the
luminosities of carbon stars in the thermally pulsing AGB,
which are significantly higher for the Padova isochrones (for
details, see Marigo et al. 2008; Choi et al. 2016). We also
note that the MIST isochrones include post-AGB evolution
and the Padova ones do not, but this is not relevant for a typ-
ical star cluster given the very small numbers of post-AGB
stars and the speed with which such stars move through the
optically luminous part of the CMD (see, e.g., Brown et al.
2000).
The differences mentioned above explain the shifts seen
between ages of mock clusters built using one SSP model and
fit by another one. For example, when fitting Padova-based
clusters with MIST models, the model predicts log (age) =
7.2 for the real log (age) = 6.8 which is likely caused by the
“blue loop” of supergiants which starts significantly earlier
in the Padova models than in the MIST models.
4 CAN FIXING THE METALLICITY
IMPROVE THE DERIVED AGE?
So far all analysis was done by varying both age and metal-
licity. Solving for fewer unknowns would certainly improve
the fitting, however, when applying this technique to typical
observations, neither the age nor the metallicity is known.
In the previous sections we saw that age determination us-
ing the full-spectrum fitting technique can be successful to
an accuracy of 0.1 dex (up to log (age/yr) ∼ 9.5), however,
MNRAS 000, 1 – 44 (2020)
5 0
 0.05
 0.1
 0.15
 0.2
 0.25
 0.3
 0.35
 0.4
 6.5  7  7.5  8  8.5  9  9.5  10  10.5  11
St
an
da
rd
 D
ev
ia
tio
n
Real log(age)
S/N = 10
S/N = 20
S/N = 30
S/N = 40
S/N = 50
S/N = 60
S/N = 70
S/N = 80
S/N = 90
S/N = 100
1:1
y=0.1
Figure 2. The standard deviation (σ) for derived log (age) minus
real log (age), at a fixed [Z/H] = -0.4 (see discussion in Section 4).
The horizontal line at σ = 0.1 is plotted to guide the eye.
the metallicity determination is not as good, especially for
lower S/N. It is then interesting to study the case of us-
ing models of fixed metallicity, and explore whether the age
determination is improved.
As mentioned in section 2, all our mock clusters have
metallicity [Z/H] = −0.4. Assuming that the metallicity is
unknown, we created Padova models for the same age range,
but for a fixed solar metallicity. We applied the full spectrum
fitting and analyzed the results. We then repeated the anal-
ysis with Padova models of fixed metallicity [Z/H] = −0.8.
The results are shown in figures 16. When solar metal-
licity is used, over all ages are underestimated. The strongest
underestimation is for log (age) > 9.5. Using the wavelength
range 3700 6 λ/A˚ 6 5000 with high S/N reduces the under-
estimation of age.
The opposite effect is seen when using [Z/H] = −0.8.
Most ages are overestimated, however this is slightly im-
proved for high S/N when using the wavelength range 3700 6
λ/A˚ 6 6200. See Beasley et al. (2002) and Asa’d et al.
(2016) for more discussion on the effect of metallicity.
When using [Z/H] = −0.4, the overall age determination
improves compared to the results when the metallicity is
unknown a priori. Figure 2 shows that this is especially the
case for log (age/yr) >∼ 8.0 (compare with Figure 1). In fact,
for S/N > 30, the standard deviation (σ) is found to stay
< 0.1 for all ages. The overall improvement in σ relative to
the case of letting metallicity be a free parameter is of order
factors of 1.5 – 2 depending on the input age.
5 THE ROLE OF EXTINCTION
Although several recently developed full-spectrum fit-
ting techniques do not directly fit for extinction
(e.g., Chilingarian et al. 2007; Larsen et al. 2012;
Hernandez et al. 2017), it is important to note that
age and extinction do affect the shape of spectra in a
similar way, especially when the spectral range does not
include a strong break such as the Balmer jump.
In this section we discuss the effect of including extinc-
tion as a free parameter on the fitting results obtained on
our mock clusters. This is done by allowing our fitting tech-
nique to apply the Cardelli et al. (1989) extinction law with
RV = 3.1, using the range of E(B-V) from 0.0 to 0.5, in
steps of 0.01. We perform this analysis by comparing Padova
model clusters with the Padova isochrone models for the full
wavelength range 3700 6 λ/A˚ 6 6200.
We start with analyzing the case of fixed metallicity.
Here we use the models with the same metallicity as the
mock clusters in order to constrain that variable in the fit-
ting procedure. The left panel of Figure 17 shows log (age)
obtained when accounting for extinction versus log (age) ob-
tained without accounting for extinction.
Overall, we find that ages are correctly retrieved for the
higher S/N ratios (above ∼ 50). However, for the lower S/N
ratios, there is a tendency to fit somewhat younger ages
when reddening is a variable in the fitting. This tendency
is strongest in the age range 7.8 < log (age) < 8.5, and is
also apparent for log (age) >∼ 9.5. This tendency is however
not seen for the youngest ages (log (age) <∼ 7.5), which is
probably mainly due to the prominent Balmer jump at those
ages.
We repeat this analysis by letting all parameters (age,
metallicity and reddening) vary. The results are shown in the
right panel of Figure 17. It turns out that this extra degree of
freedom does not worsen the tendency to fit slightly younger
ages along with small amounts of extinction, nor does it
change the age ranges where this tendency is observed in
any significant way.
6 SUMMARY
In this work we used synthetic spectra of 21,000 artificial
star clusters spanning an age range of 6.8 < log age < 10.2,
with S/N ratios between 10 to 100 using isochrone models
of both Padova and MIST to analyze the accuracy and pre-
cision of ages and metallicities of SSPs obtained from full-
spectrum fitting in three wavelength intervals. Our results
can be summarized in the following points:
(A) Overall, this method can be used in obtaining ages
of simple stellar populations to a precision of 0.1 dex (i.e.,
∼ 25%) in the age range 7.0 6 log (age/yr) 6 9.5, provided
that S/N ≥ 50. Metallicity determinations using this tech-
nique are however generally not as precise. For S/N >∼ 50,
typical standard deviations σ for [Z/H] range between ∼ 0.05
dex and 0.20 dex, depending on the age, and worse for lower
S/N.
(B) Age determinations using the full wavelength range
3700 6 λ/A˚ 6 6200 are generally not as precise as those
obtained for the narrower range 3700 6 λ/A˚ 6 5000. This
likely reflects the power of the 4000 A˚ Balmer jump for age
determination, which is diluted when including more spec-
tral range on the long-wavelength end of the optical range.
(C) For optical integrated-light spectra of SSPs with
S/N ≤ 50, full-spectrum fitting yields significant age un-
certainties in the age ranges 8.2 <∼ log (age/yr)
<
∼ 8.8 and
log (age/yr) >∼ 9.5 (for the Padova models). This is due to
the fact that the shape of the CMD does not change signif-
icantly with age in those intervals.
(D) There is no significant difference in the precision of
age and metallicity determination when using MIST models
or Padova models for clusters based on the same models.
MNRAS 000, 1 – 44 (2020)
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(E) MIST and Padova isochrones make different as-
sumptions about stellar physics in various important (i.e.,
luminous) phases of stellar evolution (e.g., the onsets of
the supergiants, AGB, and RGB phases). We quantify the
impact of these differences to the derived ages as a func-
tion of age, finding significant differences in the age ranges
7.5 <∼ log (age/yr)
<
∼ 8.5 and 9.3
<
∼ log (age/yr)
<
∼ 9.7.
This issue needs to be taken in consideration when com-
paring SSP ages obtained by full-spectrum fitting using dif-
ferent models.
(F) When using models of fixed metallicity to predict
the age, ages are generally underestimated when using mod-
els of higher metallicities than the mock clusters’ metallicity,
and overestimated when using models of lower metallicity
then the mock clusters.
(G) We assess the effect of including extinction as an
additional free parameter in full-spectrum fitting to the ac-
curacy of age and metallicity determination, using a range
0.0 ≤ E(B −V) ≤ 0.5. Overall, we find that ages are correctly
retrieved to within 0.1 dex for spectra with S/N >∼ 50. How-
ever, for lower S/N ratios, there is a tendency to fit younger
ages (by ∆ log (age/yr) <∼ 0.7, depending on the age) when
extinction is a variable in the fitting.
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Figure 3. The results obtained with the full-spectrum fitting technique in the range 3700 6 λ/A˚ 6 6200 using Padova isochrone models.
The left panels show the results for 10 6 S/N 6 50 and the right panels do so for 60 6 S/N 6 100. The first panel shows the number of
correctly recovered age as a function of input age. The second panel shows (Derived log(age) − Real log(age)) versus Real log(age). The
third panel shows the number of correctly recovered metallicity as a function of log(age). The fourth panel shows (Derived metallicity -
Real metallicity ) versus Real log(age).
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Figure 4. -PADOVA- The same as figure 3 for the range 3700 6 λ/A˚ 6 5000
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Figure 5. -PADOVA- The same as figure 3 for the range 5000 6 λ/A˚ 6 6200
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Figure 6. The same as figure 3 using MIST models
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Figure 7. The same as figure 6 for the range 3700 6 λ/A˚ 6 5000
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Figure 8. The same as 6 for 5000 6 λ/A˚ 6 6200
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Figure 9. The same as figure 3 for the range 3700 6 λ/A˚ 6 6200 using MIST models and Padova mock clusters
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Figure 10. The same as figure 9 for the range 3700 6 λ/A˚ 6 5000
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Figure 11. The same as figure 9 for the range 5000 6 λ/A˚ 6 6200
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Figure 12. The same as figure 3 for the range 3700 6 λ/A˚ 6 6200 using Padova models and MIST mock clusters
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Figure 13. The same as figure 12, now for the range 3700 6 λ/A˚ 6 5000
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Figure 14. The same as figure 12, now for the range 5000 6 λ/A˚ 6 6200
MNRAS 000, 1 – 44 (2020)
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Figure 15. V vs. B − R CMDs from log (age) = 7.0 to 10.1, using [Z/H] = −0.4. Black lines represent Padova isochrones while red lines
represent MIST isochrones.
MNRAS 000, 1 – 44 (2020)
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Figure 16. (Derived – real) log(age) as a function of log(age), with metallicity fixed. Top panel: [Z/H] = 0.0, middle panel: [Z/H] =
−0.4, and bottom panel: [Z/H] = −0.8. 3700 − 6200 A˚ (left), 3700 − 5000 A˚ (right)
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Figure 17. log(age) obtained when accounting for extinction versus log(age) obtained without accounting for extinction
while keeping constant metallicity (left panel) and while varying metallicity (right panel)
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Table 1. Results on age determination - Padova - wavelength: 3700 – 6200 A˚
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.9±0.12 7.0±0.09 7.0±0.11 7.0±0.11 7.2±0.18 7.3±0.16 7.35±0.17 7.5±0.16 7.6±0.22 7.65±0.2
20.0 6.8±0.12 6.9±0.12 7.0±0.12 7.1±0.11 7.2±0.05 7.3±0.09 7.4±0.08 7.5±0.11 7.6±0.14 7.7±0.11
30.0 6.8±0.11 6.9±0.09 7.0±0.07 7.1±0.1 7.2±0.04 7.3±0.05 7.4±0.06 7.5±0.1 7.6±0.12 7.7±0.06
40.0 6.8±0.09 6.9±0.08 7.0±0.05 7.1±0.06 7.2±0.04 7.3±0.02 7.4±0.04 7.5±0.08 7.6±0.12 7.7±0.07
50.0 6.8±0.04 6.9±0.05 7.0±0.04 7.1±0.07 7.2±0.03 7.3±0.03 7.4±0.04 7.5±0.07 7.6±0.09 7.7±0.05
60.0 6.8±0.06 6.9±0.04 7.0±0.04 7.1±0.04 7.2±0.0 7.3±0.03 7.4±0.03 7.5±0.06 7.6±0.08 7.7±0.04
70.0 6.8±0.04 6.9±0.04 7.0±0.04 7.1±0.04 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.05 7.6±0.08 7.7±0.03
80.0 6.8±0.0 6.9±0.0 7.0±0.03 7.1±0.03 7.2±0.0 7.3±0.02 7.4±0.03 7.5±0.05 7.6±0.05 7.7±0.05
90.0 6.8±0.0 6.9±0.0 7.0±0.02 7.1±0.0 7.2±0.0 7.3±0.0 7.4±0.02 7.5±0.04 7.6±0.04 7.7±0.03
100.0 6.8±0.0 6.9±0.0 7.0±0.04 7.1±0.02 7.2±0.0 7.3±0.0 7.4±0.02 7.5±0.05 7.6±0.04 7.7±0.03
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.8±0.28 7.9±0.3 8.0±0.22 8.05±0.3 8.15±0.2 8.3±0.27 8.4±0.29 8.5±0.19 8.5±0.22 8.5±0.21
20.0 7.75±0.17 7.9±0.06 8.0±0.07 8.0±0.09 8.2±0.15 8.3±0.19 8.4±0.19 8.5±0.15 8.6±0.15 8.7±0.14
30.0 7.8±0.08 7.9±0.05 8.0±0.06 8.05±0.07 8.2±0.1 8.3±0.16 8.4±0.14 8.5±0.15 8.55±0.11 8.7±0.13
40.0 7.8±0.08 7.9±0.05 8.0±0.05 8.1±0.06 8.2±0.04 8.3±0.13 8.4±0.11 8.5±0.12 8.6±0.1 8.7±0.1
50.0 7.8±0.06 7.9±0.04 8.0±0.05 8.1±0.06 8.2±0.05 8.3±0.1 8.4±0.09 8.5±0.11 8.6±0.08 8.7±0.08
60.0 7.8±0.06 7.9±0.04 8.0±0.06 8.1±0.03 8.2±0.04 8.3±0.08 8.4±0.11 8.5±0.11 8.6±0.05 8.7±0.09
70.0 7.8±0.06 7.9±0.05 8.0±0.03 8.1±0.04 8.2±0.03 8.3±0.07 8.4±0.03 8.5±0.09 8.6±0.06 8.7±0.05
80.0 7.8±0.05 7.9±0.04 8.0±0.04 8.1±0.05 8.2±0.03 8.3±0.04 8.4±0.03 8.5±0.07 8.6±0.05 8.7±0.06
90.0 7.8±0.03 7.9±0.03 8.0±0.03 8.1±0.04 8.2±0.03 8.3±0.04 8.4±0.04 8.5±0.05 8.6±0.04 8.7±0.06
100.0 7.8±0.02 7.9±0.04 8.0±0.03 8.1±0.03 8.2±0.02 8.3±0.03 8.4±0.04 8.5±0.08 8.6±0.05 8.7±0.05
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.17 8.9±0.16 9.0±0.16 9.1±0.15 9.2±0.15 9.3±0.18 9.5±0.25 9.6±0.34 9.5±0.31 9.7±0.35
20.0 8.7±0.13 8.9±0.09 9.0±0.09 9.1±0.1 9.2±0.12 9.3±0.1 9.5±0.1 9.6±0.15 9.6±0.23 9.85±0.25
30.0 8.8±0.1 8.9±0.07 9.0±0.07 9.1±0.1 9.2±0.08 9.3±0.09 9.4±0.07 9.6±0.11 9.7±0.11 9.8±0.14
40.0 8.8±0.09 8.9±0.08 9.0±0.05 9.1±0.09 9.2±0.08 9.35±0.08 9.4±0.07 9.5±0.09 9.7±0.09 9.8±0.11
50.0 8.8±0.07 8.9±0.07 9.0±0.05 9.1±0.08 9.2±0.1 9.3±0.04 9.4±0.06 9.5±0.08 9.6±0.09 9.8±0.17
60.0 8.8±0.06 8.9±0.06 9.0±0.05 9.1±0.07 9.2±0.07 9.3±0.05 9.4±0.05 9.5±0.07 9.6±0.09 9.75±0.11
70.0 8.8±0.05 8.9±0.06 9.0±0.03 9.1±0.08 9.2±0.08 9.3±0.07 9.4±0.05 9.5±0.08 9.6±0.07 9.7±0.14
80.0 8.8±0.05 8.9±0.05 9.0±0.03 9.1±0.08 9.2±0.09 9.3±0.04 9.4±0.04 9.5±0.08 9.6±0.09 9.7±0.07
90.0 8.8±0.05 8.9±0.06 9.0±0.03 9.1±0.05 9.2±0.07 9.3±0.06 9.4±0.05 9.5±0.07 9.6±0.09 9.7±0.15
100.0 8.8±0.04 8.9±0.05 9.0±0.0 9.1±0.04 9.2±0.06 9.3±0.05 9.4±0.06 9.5±0.09 9.6±0.08 9.7±0.09
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.7±0.33 9.75±0.27 9.8±0.24 9.85±0.24 9.9±0.23
20.0 9.85±0.18 9.9±0.17 10.0±0.21 9.8±0.22 10.0±0.16
30.0 9.9±0.17 9.95±0.14 10.0±0.19 9.9±0.18 10.1±0.16
40.0 9.9±0.13 9.9±0.16 10.0±0.17 10.1±0.17 10.2±0.12
50.0 9.8±0.09 9.9±0.14 10.0±0.12 10.1±0.15 10.0±0.15
60.0 9.8±0.13 9.9±0.15 9.95±0.13 10.1±0.12 10.2±0.13
70.0 9.8±0.09 9.9±0.12 10.0±0.09 10.1±0.12 10.2±0.13
80.0 9.8±0.1 9.9±0.13 10.0±0.12 10.1±0.12 10.2±0.11
90.0 9.8±0.13 9.9±0.11 10.0±0.09 10.1±0.1 10.2±0.12
100.0 9.8±0.1 9.9±0.1 10.0±0.1 10.1±0.1 10.2±0.08
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Table 2. Results - Padova - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.9±0.21 7.0±0.12 7.0±0.1 7.05±0.12 7.2±0.13 7.3±0.16 7.3±0.16 7.35±0.31 7.5±0.3 7.7±0.28
20.0 6.8±0.13 6.9±0.08 7.0±0.07 7.1±0.08 7.2±0.17 7.3±0.14 7.4±0.1 7.5±0.14 7.5±0.07 7.7±0.11
30.0 6.8±0.09 6.9±0.06 7.0±0.04 7.1±0.08 7.2±0.09 7.3±0.09 7.4±0.08 7.5±0.1 7.6±0.1 7.7±0.11
40.0 6.8±0.05 6.9±0.07 7.0±0.04 7.1±0.06 7.2±0.04 7.3±0.0 7.4±0.06 7.5±0.07 7.6±0.05 7.7±0.08
50.0 6.8±0.07 6.9±0.04 7.0±0.04 7.1±0.04 7.2±0.04 7.3±0.03 7.4±0.03 7.5±0.06 7.6±0.06 7.7±0.09
60.0 6.8±0.08 6.9±0.04 7.0±0.03 7.1±0.03 7.2±0.03 7.3±0.03 7.4±0.0 7.5±0.05 7.6±0.05 7.7±0.04
70.0 6.8±0.08 6.9±0.0 7.0±0.03 7.1±0.04 7.2±0.03 7.3±0.0 7.4±0.0 7.5±0.05 7.6±0.05 7.7±0.03
80.0 6.8±0.07 6.9±0.0 7.0±0.03 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.04 7.6±0.04 7.7±0.05
90.0 6.8±0.0 6.9±0.0 7.0±0.0 7.1±0.04 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.05 7.6±0.04 7.7±0.02
100.0 6.8±0.05 6.9±0.0 7.0±0.0 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.03 7.6±0.02 7.7±0.02
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.8±0.24 7.8±0.29 8.0±0.38 8.05±0.24 8.2±0.21 8.3±0.33 8.5±0.29 8.8±0.22 8.6±0.16 8.75±0.19
20.0 7.8±0.1 7.9±0.07 8.0±0.08 8.1±0.08 8.2±0.08 8.3±0.15 8.45±0.21 8.6±0.17 8.6±0.14 8.7±0.1
30.0 7.75±0.08 7.9±0.04 8.0±0.04 8.1±0.05 8.2±0.05 8.3±0.09 8.4±0.13 8.6±0.16 8.6±0.11 8.7±0.08
40.0 7.8±0.05 7.9±0.03 8.0±0.05 8.1±0.05 8.2±0.04 8.3±0.04 8.4±0.1 8.6±0.15 8.6±0.08 8.7±0.09
50.0 7.8±0.02 7.9±0.04 8.0±0.0 8.1±0.04 8.2±0.04 8.3±0.04 8.4±0.09 8.5±0.11 8.6±0.05 8.7±0.08
60.0 7.8±0.04 7.9±0.03 8.0±0.0 8.1±0.04 8.2±0.03 8.3±0.03 8.4±0.06 8.5±0.11 8.6±0.06 8.7±0.06
70.0 7.8±0.03 7.9±0.03 8.0±0.0 8.1±0.04 8.2±0.02 8.3±0.03 8.4±0.08 8.5±0.09 8.6±0.03 8.7±0.07
80.0 7.8±0.03 7.9±0.0 8.0±0.0 8.1±0.03 8.2±0.02 8.3±0.0 8.4±0.07 8.5±0.08 8.6±0.04 8.7±0.07
90.0 7.8±0.03 7.9±0.0 8.0±0.0 8.1±0.04 8.2±0.0 8.3±0.03 8.4±0.06 8.5±0.06 8.6±0.03 8.7±0.05
100.0 7.8±0.04 7.9±0.0 8.0±0.0 8.1±0.03 8.2±0.0 8.3±0.03 8.4±0.03 8.5±0.08 8.6±0.03 8.7±0.06
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.22 8.9±0.3 9.05±0.3 9.1±0.39 9.15±0.4 9.2±0.43 9.25±0.48 9.4±0.48 10.0±0.43 10.0±0.47
20.0 8.7±0.1 8.9±0.17 9.0±0.15 9.1±0.24 9.3±0.28 9.4±0.27 9.4±0.33 9.4±0.39 9.6±0.27 10.0±0.33
30.0 8.8±0.1 8.9±0.09 9.0±0.09 9.1±0.13 9.2±0.15 9.3±0.21 9.4±0.31 9.5±0.27 9.75±0.25 9.7±0.25
40.0 8.8±0.08 8.9±0.06 9.0±0.05 9.1±0.12 9.2±0.14 9.3±0.14 9.4±0.19 9.5±0.22 9.55±0.17 9.8±0.17
50.0 8.8±0.07 8.9±0.07 9.0±0.06 9.1±0.12 9.2±0.08 9.35±0.12 9.4±0.16 9.5±0.22 9.6±0.18 9.7±0.24
60.0 8.8±0.06 8.9±0.07 9.0±0.05 9.1±0.09 9.2±0.1 9.3±0.09 9.4±0.15 9.5±0.15 9.6±0.16 9.7±0.15
70.0 8.8±0.05 8.9±0.06 9.0±0.05 9.1±0.07 9.2±0.07 9.3±0.08 9.4±0.08 9.5±0.14 9.6±0.14 9.7±0.19
80.0 8.8±0.06 8.9±0.05 9.0±0.06 9.1±0.05 9.2±0.09 9.3±0.06 9.4±0.09 9.5±0.11 9.6±0.13 9.7±0.12
90.0 8.8±0.04 8.9±0.03 9.0±0.03 9.1±0.03 9.2±0.06 9.3±0.06 9.4±0.09 9.5±0.13 9.6±0.1 9.7±0.12
100.0 8.8±0.05 8.9±0.05 9.0±0.03 9.1±0.05 9.2±0.06 9.3±0.06 9.4±0.07 9.5±0.1 9.6±0.1 9.7±0.11
S/N 9.8 9.9 10.0 10.1 10.2
10.0 10.0±0.46 9.9±0.46 10.0±0.38 9.95±0.42 10.0±0.35
20.0 10.0±0.39 9.9±0.31 10.0±0.3 10.1±0.3 10.1±0.28
30.0 9.8±0.32 9.75±0.28 9.8±0.28 10.1±0.24 10.1±0.25
40.0 9.8±0.27 9.9±0.19 10.0±0.22 10.15±0.14 10.2±0.15
50.0 9.8±0.23 9.9±0.15 10.0±0.15 10.1±0.12 10.2±0.11
60.0 9.8±0.15 9.9±0.16 10.0±0.17 10.1±0.13 10.2±0.09
70.0 9.8±0.16 9.9±0.14 10.0±0.12 10.1±0.11 10.2±0.09
80.0 9.8±0.13 9.9±0.14 10.0±0.14 10.1±0.09 10.2±0.09
90.0 9.8±0.09 9.9±0.07 10.0±0.13 10.1±0.08 10.2±0.08
100.0 9.8±0.11 9.9±0.1 10.0±0.12 10.1±0.07 10.2±0.1
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Table 3. Results - Padova - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.9±0.55 6.9±0.64 7.05±0.67 7.0±0.37 7.0±0.5 7.2±0.66 7.2±0.66 7.3±0.69 7.25±0.54 7.2±0.68
20.0 7.7±0.56 7.3±0.58 7.2±0.56 7.1±0.46 7.2±0.56 7.25±0.33 7.5±0.52 7.45±0.58 7.35±0.46 7.5±0.57
30.0 7.8±0.52 7.3±0.56 7.2±0.35 7.1±0.4 7.2±0.35 7.3±0.32 7.45±0.28 7.5±0.52 7.5±0.52 7.7±0.45
40.0 8.0±0.52 7.2±0.5 7.2±0.4 7.2±0.25 7.15±0.33 7.3±0.14 7.4±0.37 7.5±0.36 7.5±0.38 7.7±0.42
50.0 7.75±0.55 7.0±0.44 7.1±0.4 7.1±0.26 7.2±0.23 7.3±0.25 7.4±0.2 7.5±0.29 7.5±0.29 7.6±0.34
60.0 7.8±0.58 6.9±0.51 7.1±0.32 7.1±0.13 7.2±0.14 7.3±0.14 7.5±0.18 7.5±0.2 7.5±0.26 7.6±0.32
70.0 7.1±0.58 7.0±0.33 7.1±0.37 7.1±0.12 7.2±0.13 7.3±0.14 7.4±0.17 7.5±0.1 7.5±0.1 7.65±0.27
80.0 7.7±0.6 6.9±0.51 7.0±0.31 7.1±0.05 7.2±0.08 7.3±0.1 7.4±0.16 7.5±0.2 7.6±0.16 7.7±0.31
90.0 7.7±0.6 6.9±0.36 7.1±0.32 7.1±0.05 7.2±0.11 7.3±0.11 7.45±0.13 7.5±0.21 7.5±0.14 7.7±0.27
100.0 6.8±0.6 6.9±0.36 7.0±0.29 7.1±0.11 7.2±0.03 7.3±0.12 7.4±0.13 7.5±0.2 7.6±0.14 7.7±0.31
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.35±0.7 7.25±0.73 7.4±0.73 7.3±0.69 7.3±0.74 7.5±0.78 7.3±0.77 8.45±0.81 7.4±0.73 7.3±0.78
20.0 7.8±0.64 7.8±0.6 8.0±0.5 7.7±0.53 7.5±0.56 8.3±0.65 8.35±0.72 8.45±0.67 8.0±0.71 7.6±0.81
30.0 7.2±0.51 7.9±0.43 8.0±0.41 8.05±0.41 8.2±0.51 8.4±0.52 8.4±0.6 8.55±0.56 7.6±0.64 8.5±0.7
40.0 7.8±0.42 7.9±0.28 8.0±0.32 8.1±0.35 8.2±0.35 8.3±0.49 8.4±0.51 8.4±0.53 8.6±0.55 8.7±0.48
50.0 7.8±0.33 7.9±0.35 8.0±0.28 8.0±0.3 8.2±0.4 8.4±0.4 8.4±0.45 8.5±0.43 8.5±0.47 8.7±0.33
60.0 7.8±0.37 7.9±0.36 8.0±0.26 8.1±0.21 8.2±0.38 8.35±0.47 8.5±0.47 8.5±0.41 8.6±0.36 8.7±0.48
70.0 7.8±0.35 7.8±0.32 8.0±0.21 8.0±0.24 8.2±0.33 8.3±0.34 8.4±0.4 8.5±0.22 8.6±0.31 8.7±0.06
80.0 7.8±0.37 7.9±0.31 8.0±0.15 8.1±0.24 8.2±0.27 8.3±0.33 8.4±0.27 8.5±0.26 8.6±0.32 8.7±0.2
90.0 7.8±0.29 7.9±0.22 8.0±0.2 8.1±0.21 8.2±0.2 8.3±0.21 8.4±0.18 8.5±0.25 8.6±0.32 8.7±0.05
100.0 7.8±0.16 7.9±0.27 8.0±0.21 8.1±0.17 8.2±0.29 8.3±0.11 8.4±0.27 8.5±0.1 8.6±0.2 8.7±0.07
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.8±0.78 8.9±0.88 9.0±0.76 9.1±0.62 9.2±0.71 9.4±0.85 9.4±0.26 9.6±0.31 9.5±0.6 9.6±0.69
20.0 8.8±0.71 8.9±0.59 9.0±0.38 9.1±0.41 9.2±0.13 9.4±0.1 9.4±0.12 9.5±0.27 9.6±0.25 9.8±0.3
30.0 8.8±0.23 8.9±0.05 9.0±0.06 9.1±0.05 9.2±0.09 9.3±0.1 9.4±0.16 9.5±0.19 9.6±0.22 9.8±0.17
40.0 8.8±0.3 8.9±0.35 9.0±0.04 9.1±0.05 9.2±0.07 9.3±0.07 9.4±0.1 9.6±0.12 9.6±0.21 9.85±0.17
50.0 8.8±0.0 8.9±0.05 9.0±0.06 9.1±0.04 9.2±0.07 9.3±0.05 9.4±0.1 9.5±0.17 9.6±0.17 9.85±0.17
60.0 8.8±0.02 8.9±0.05 9.0±0.04 9.1±0.05 9.2±0.05 9.3±0.06 9.4±0.11 9.6±0.1 9.7±0.13 9.8±0.12
70.0 8.8±0.0 8.9±0.04 9.0±0.04 9.1±0.05 9.2±0.06 9.3±0.06 9.4±0.11 9.5±0.12 9.6±0.12 9.75±0.13
80.0 8.8±0.03 8.9±0.03 9.0±0.04 9.1±0.04 9.2±0.06 9.3±0.06 9.4±0.1 9.5±0.1 9.6±0.12 9.8±0.09
90.0 8.8±0.03 8.9±0.03 9.0±0.04 9.1±0.04 9.2±0.06 9.3±0.06 9.4±0.11 9.55±0.08 9.6±0.1 9.9±0.12
100.0 8.8±0.03 8.9±0.05 9.0±0.04 9.1±0.03 9.2±0.05 9.3±0.05 9.4±0.08 9.6±0.09 9.6±0.07 9.8±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.75±0.75 9.9±0.57 9.85±0.37 9.9±0.57 9.9±0.56
20.0 9.7±0.24 9.8±0.24 9.9±0.18 9.9±0.18 10.05±0.15
30.0 9.8±0.18 9.9±0.21 9.9±0.19 9.95±0.19 9.95±0.19
40.0 9.8±0.16 9.9±0.15 9.9±0.17 10.05±0.17 10.1±0.17
50.0 9.9±0.14 9.95±0.15 10.05±0.16 10.1±0.11 10.05±0.16
60.0 9.9±0.14 9.9±0.13 10.0±0.12 10.1±0.13 10.1±0.15
70.0 9.8±0.12 9.9±0.11 10.0±0.12 10.1±0.12 10.1±0.14
80.0 9.85±0.1 9.9±0.12 10.0±0.11 10.1±0.11 10.1±0.14
90.0 9.85±0.08 9.9±0.08 10.0±0.11 10.1±0.1 10.1±0.07
100.0 9.85±0.1 9.9±0.07 10.0±0.11 10.1±0.1 10.1±0.08
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Table 4. Results - MIST - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.8±0.14 6.9±0.09 7.0±0.08 7.0±0.1 7.3±0.1 7.3±0.09 7.4±0.25 7.55±0.13 7.5±0.2 7.8±0.33
20.0 6.8±0.12 6.9±0.08 7.0±0.08 7.0±0.09 7.2±0.1 7.3±0.11 7.4±0.09 7.5±0.08 7.6±0.1 7.9±0.14
30.0 6.8±0.09 6.9±0.08 7.0±0.05 7.1±0.06 7.2±0.09 7.3±0.09 7.4±0.09 7.5±0.06 7.6±0.1 7.8±0.09
40.0 6.8±0.09 6.9±0.07 7.0±0.09 7.1±0.04 7.2±0.05 7.3±0.07 7.4±0.09 7.5±0.06 7.6±0.09 7.75±0.09
50.0 6.8±0.11 6.9±0.05 7.0±0.08 7.1±0.06 7.2±0.05 7.3±0.03 7.4±0.04 7.5±0.04 7.6±0.08 7.7±0.08
60.0 6.8±0.1 6.9±0.03 7.0±0.06 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.04 7.5±0.04 7.6±0.06 7.7±0.07
70.0 6.8±0.05 6.9±0.03 7.0±0.05 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.06 7.5±0.04 7.6±0.07 7.7±0.06
80.0 6.8±0.05 6.9±0.03 7.0±0.03 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.04 7.6±0.05 7.7±0.07
90.0 6.8±0.0 6.9±0.0 7.0±0.03 7.1±0.03 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.04 7.6±0.04 7.7±0.05
100.0 6.8±0.0 6.9±0.0 7.0±0.02 7.1±0.0 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.03 7.6±0.03 7.7±0.04
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.9±0.19 7.9±0.59 8.0±0.37 8.1±0.33 8.2±0.27 8.3±0.29 8.4±0.28 8.5±0.21 8.65±0.19 8.65±0.19
20.0 7.9±0.08 7.9±0.2 7.9±0.1 8.1±0.13 8.2±0.14 8.3±0.16 8.4±0.12 8.6±0.16 8.6±0.14 8.7±0.12
30.0 7.85±0.11 7.9±0.07 8.0±0.06 8.1±0.12 8.2±0.08 8.3±0.12 8.4±0.1 8.6±0.12 8.6±0.13 8.7±0.1
40.0 7.8±0.09 7.9±0.05 8.0±0.05 8.1±0.11 8.2±0.07 8.3±0.04 8.4±0.1 8.6±0.1 8.6±0.1 8.7±0.08
50.0 7.8±0.08 7.9±0.03 7.9±0.05 8.1±0.07 8.2±0.07 8.3±0.03 8.4±0.08 8.5±0.09 8.6±0.08 8.7±0.07
60.0 7.8±0.08 7.9±0.04 8.0±0.05 8.1±0.07 8.2±0.04 8.3±0.04 8.4±0.04 8.5±0.08 8.6±0.1 8.7±0.06
70.0 7.8±0.07 7.9±0.05 8.0±0.04 8.1±0.04 8.2±0.06 8.3±0.03 8.4±0.04 8.5±0.04 8.6±0.07 8.7±0.06
80.0 7.8±0.06 7.9±0.03 8.0±0.05 8.1±0.07 8.2±0.05 8.3±0.03 8.4±0.04 8.5±0.05 8.6±0.07 8.7±0.05
90.0 7.8±0.05 7.9±0.03 8.0±0.04 8.1±0.04 8.2±0.04 8.3±0.03 8.4±0.03 8.5±0.05 8.6±0.06 8.7±0.05
100.0 7.8±0.06 7.9±0.0 8.0±0.04 8.1±0.04 8.2±0.04 8.3±0.03 8.4±0.0 8.5±0.03 8.6±0.07 8.7±0.03
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.8±0.2 8.9±0.14 9.0±0.12 9.1±0.15 9.2±0.19 9.35±0.17 9.5±0.28 9.55±0.26 9.6±0.3 9.65±0.36
20.0 8.75±0.14 8.9±0.07 9.0±0.1 9.2±0.1 9.2±0.12 9.3±0.11 9.5±0.13 9.5±0.16 9.6±0.21 9.7±0.17
30.0 8.8±0.06 8.9±0.06 9.0±0.08 9.2±0.06 9.2±0.11 9.4±0.11 9.4±0.08 9.5±0.08 9.6±0.14 9.6±0.17
40.0 8.8±0.07 8.9±0.05 9.0±0.05 9.2±0.05 9.2±0.08 9.4±0.11 9.5±0.09 9.5±0.08 9.6±0.09 9.6±0.11
50.0 8.8±0.06 8.9±0.03 9.0±0.02 9.15±0.05 9.2±0.08 9.4±0.08 9.5±0.09 9.5±0.07 9.6±0.09 9.65±0.1
60.0 8.8±0.06 8.9±0.04 9.0±0.02 9.1±0.06 9.2±0.08 9.35±0.1 9.4±0.1 9.5±0.07 9.6±0.1 9.7±0.13
70.0 8.8±0.06 8.9±0.04 9.0±0.02 9.1±0.05 9.2±0.07 9.3±0.09 9.4±0.09 9.5±0.07 9.6±0.08 9.6±0.13
80.0 8.8±0.04 8.9±0.03 9.0±0.02 9.1±0.04 9.2±0.09 9.3±0.07 9.4±0.09 9.5±0.08 9.6±0.08 9.6±0.09
90.0 8.8±0.03 8.9±0.03 9.0±0.0 9.1±0.04 9.2±0.08 9.3±0.07 9.4±0.08 9.5±0.08 9.6±0.06 9.7±0.1
100.0 8.8±0.03 8.9±0.02 9.0±0.0 9.1±0.05 9.2±0.07 9.3±0.09 9.4±0.08 9.5±0.06 9.6±0.05 9.7±0.08
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.7±0.26 9.8±0.25 9.9±0.29 10.0±0.14 10.0±0.2
20.0 9.7±0.21 9.9±0.19 10.1±0.14 10.1±0.11 10.1±0.1
30.0 9.7±0.17 9.85±0.17 10.0±0.13 10.1±0.11 10.1±0.09
40.0 9.75±0.13 9.8±0.14 10.0±0.15 10.1±0.1 10.2±0.09
50.0 9.75±0.14 9.9±0.12 10.0±0.15 10.1±0.09 10.2±0.06
60.0 9.8±0.11 9.8±0.09 10.0±0.11 10.1±0.08 10.2±0.05
70.0 9.8±0.13 9.9±0.12 10.0±0.11 10.1±0.07 10.2±0.06
80.0 9.8±0.1 9.9±0.07 10.0±0.1 10.1±0.06 10.2±0.07
90.0 9.75±0.09 9.9±0.07 10.0±0.08 10.1±0.06 10.2±0.05
100.0 9.8±0.05 9.9±0.08 10.0±0.09 10.1±0.06 10.2±0.05
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Table 5. Results - MIST - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 7.15±0.21 6.95±0.15 7.0±0.22 6.95±0.17 7.2±0.21 7.3±0.21 7.3±0.21 7.4±0.2 7.5±0.23 7.7±0.41
20.0 6.9±0.2 6.9±0.11 7.0±0.12 7.1±0.15 7.2±0.16 7.3±0.11 7.4±0.15 7.5±0.14 7.5±0.11 7.7±0.21
30.0 6.8±0.13 6.9±0.08 7.0±0.06 7.1±0.13 7.2±0.15 7.3±0.04 7.4±0.11 7.5±0.07 7.5±0.09 7.7±0.18
40.0 6.8±0.12 6.9±0.08 7.0±0.05 7.1±0.11 7.2±0.12 7.3±0.03 7.4±0.08 7.5±0.06 7.5±0.1 7.7±0.12
50.0 6.8±0.12 6.9±0.06 7.0±0.06 7.1±0.08 7.2±0.04 7.3±0.04 7.4±0.08 7.5±0.0 7.6±0.07 7.7±0.06
60.0 6.8±0.1 6.9±0.07 7.0±0.03 7.1±0.05 7.2±0.02 7.3±0.03 7.4±0.04 7.5±0.03 7.6±0.05 7.7±0.06
70.0 6.8±0.08 6.9±0.05 7.0±0.05 7.1±0.04 7.2±0.03 7.3±0.02 7.4±0.06 7.5±0.0 7.6±0.04 7.7±0.04
80.0 6.8±0.09 6.9±0.04 7.0±0.02 7.1±0.04 7.2±0.0 7.3±0.02 7.4±0.0 7.5±0.02 7.6±0.05 7.7±0.05
90.0 6.8±0.05 6.9±0.04 7.0±0.0 7.1±0.02 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.0 7.6±0.04 7.7±0.04
100.0 6.8±0.0 6.9±0.0 7.0±0.0 7.1±0.0 7.2±0.0 7.3±0.0 7.4±0.0 7.5±0.0 7.6±0.03 7.7±0.04
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.75±0.49 7.9±0.45 8.1±0.27 8.1±0.28 8.15±0.28 8.3±0.45 8.5±0.21 8.6±0.18 8.65±0.13 8.7±0.15
20.0 7.8±0.21 7.9±0.13 8.0±0.16 8.1±0.1 8.15±0.08 8.3±0.07 8.4±0.11 8.6±0.17 8.7±0.11 8.7±0.11
30.0 7.8±0.16 7.9±0.05 8.0±0.05 8.1±0.08 8.2±0.05 8.3±0.09 8.4±0.08 8.6±0.16 8.6±0.11 8.7±0.1
40.0 7.8±0.12 7.9±0.08 8.0±0.04 8.1±0.08 8.2±0.05 8.3±0.04 8.4±0.08 8.6±0.15 8.6±0.08 8.7±0.08
50.0 7.8±0.05 7.9±0.03 8.0±0.06 8.1±0.05 8.2±0.05 8.3±0.04 8.4±0.08 8.5±0.12 8.6±0.06 8.7±0.06
60.0 7.8±0.06 7.9±0.03 8.0±0.03 8.1±0.06 8.2±0.04 8.3±0.0 8.4±0.08 8.55±0.11 8.6±0.06 8.7±0.07
70.0 7.8±0.04 7.9±0.03 8.0±0.03 8.1±0.04 8.2±0.03 8.3±0.04 8.4±0.04 8.5±0.11 8.6±0.07 8.7±0.08
80.0 7.8±0.04 7.9±0.0 8.0±0.02 8.1±0.05 8.2±0.04 8.3±0.0 8.4±0.05 8.6±0.1 8.6±0.06 8.7±0.04
90.0 7.8±0.04 7.9±0.03 8.0±0.03 8.1±0.04 8.2±0.05 8.3±0.0 8.4±0.05 8.5±0.06 8.6±0.04 8.7±0.05
100.0 7.8±0.03 7.9±0.0 8.0±0.02 8.1±0.04 8.2±0.03 8.3±0.0 8.4±0.05 8.5±0.08 8.6±0.04 8.7±0.04
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.2 8.9±0.24 9.0±0.3 9.1±0.27 9.3±0.38 9.35±0.41 9.95±0.48 9.1±0.49 9.5±0.43 9.95±0.47
20.0 8.8±0.1 8.9±0.11 9.0±0.14 9.1±0.17 9.25±0.27 9.3±0.23 9.3±0.34 9.5±0.3 9.6±0.31 9.7±0.3
30.0 8.8±0.11 8.9±0.08 9.0±0.16 9.1±0.14 9.3±0.17 9.3±0.19 9.4±0.16 9.5±0.24 9.6±0.23 9.7±0.25
40.0 8.8±0.06 8.9±0.06 9.0±0.1 9.1±0.1 9.2±0.13 9.5±0.18 9.4±0.14 9.5±0.15 9.6±0.15 9.7±0.24
50.0 8.8±0.07 8.9±0.05 9.0±0.07 9.1±0.08 9.2±0.12 9.3±0.13 9.4±0.15 9.5±0.17 9.6±0.12 9.7±0.19
60.0 8.8±0.06 8.9±0.05 9.0±0.07 9.1±0.05 9.2±0.09 9.3±0.09 9.4±0.14 9.5±0.13 9.6±0.15 9.7±0.16
70.0 8.8±0.05 8.9±0.04 9.0±0.05 9.1±0.07 9.2±0.1 9.3±0.07 9.4±0.1 9.5±0.08 9.6±0.15 9.7±0.16
80.0 8.8±0.05 8.9±0.04 9.0±0.04 9.1±0.05 9.2±0.07 9.3±0.07 9.4±0.1 9.5±0.09 9.6±0.11 9.7±0.12
90.0 8.8±0.03 8.9±0.03 9.0±0.05 9.1±0.03 9.2±0.05 9.3±0.06 9.4±0.09 9.5±0.05 9.6±0.09 9.7±0.1
100.0 8.8±0.02 8.9±0.03 9.0±0.03 9.1±0.03 9.2±0.06 9.3±0.07 9.4±0.07 9.5±0.06 9.6±0.07 9.7±0.13
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.6±0.44 10.1±0.32 10.05±0.34 10.15±0.36 10.2±0.32
20.0 9.85±0.32 10.1±0.26 9.9±0.28 10.0±0.22 10.0±0.22
30.0 9.8±0.26 9.85±0.23 10.0±0.19 10.05±0.18 10.05±0.18
40.0 9.8±0.22 9.9±0.13 10.1±0.17 10.1±0.16 10.1±0.11
50.0 9.8±0.19 9.9±0.12 10.0±0.16 10.1±0.12 10.2±0.1
60.0 9.8±0.12 9.9±0.12 10.0±0.15 10.1±0.08 10.2±0.09
70.0 9.8±0.17 9.9±0.12 10.0±0.14 10.1±0.06 10.2±0.09
80.0 9.8±0.11 9.9±0.07 10.0±0.09 10.1±0.06 10.2±0.09
90.0 9.8±0.12 9.9±0.07 10.0±0.13 10.1±0.08 10.2±0.07
100.0 9.8±0.06 9.9±0.07 10.0±0.13 10.1±0.07 10.2±0.05
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Table 6. Results - MIST - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 7.0±0.53 7.1±0.62 7.25±0.59 7.3±0.41 7.25±0.69 7.5±0.69 7.4±1.0 7.7±0.86 7.5±0.85 7.5±0.83
20.0 7.0±0.46 7.3±0.45 7.1±0.36 7.3±0.45 7.4±0.59 7.7±0.39 7.4±0.76 7.5±0.67 7.65±0.67 8.65±0.69
30.0 6.8±0.26 7.4±0.5 7.0±0.39 7.4±0.39 7.4±0.41 7.3±0.34 7.4±0.71 7.5±0.48 7.6±0.52 7.9±0.49
40.0 6.8±0.2 7.4±0.45 7.0±0.15 7.1±0.18 7.2±0.28 7.4±0.25 7.4±0.51 7.5±0.43 7.6±0.5 7.9±0.53
50.0 6.8±0.19 7.35±0.57 7.0±0.2 7.3±0.25 7.2±0.26 7.55±0.3 7.4±0.72 7.5±0.15 7.6±0.4 7.7±0.44
60.0 7.0±0.19 6.9±0.56 7.0±0.16 7.5±0.21 7.2±0.28 7.4±0.2 7.4±0.42 7.5±0.15 7.6±0.23 7.8±0.42
70.0 6.8±0.18 7.15±0.55 7.0±0.16 7.3±0.21 7.2±0.29 7.3±0.21 7.4±0.06 7.5±0.13 7.6±0.33 7.7±0.3
80.0 6.8±0.21 7.4±0.38 7.0±0.17 7.25±0.21 7.2±0.28 7.3±0.2 7.4±0.04 7.5±0.12 7.6±0.14 7.7±0.28
90.0 6.8±0.2 6.9±0.54 7.0±0.13 7.15±0.21 7.2±0.25 7.3±0.16 7.4±0.0 7.5±0.13 7.6±0.2 7.6±0.13
100.0 6.8±0.22 6.9±0.5 7.0±0.14 7.1±0.13 7.2±0.15 7.3±0.2 7.4±0.0 7.5±0.09 7.6±0.15 7.7±0.2
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 8.15±0.78 7.9±0.94 7.5±0.81 8.0±0.81 7.95±0.75 7.6±0.81 8.15±0.8 8.25±0.81 8.65±0.67 8.6±0.75
20.0 7.9±0.6 8.35±0.66 8.3±0.58 8.05±0.63 8.25±0.59 8.4±0.51 8.2±0.57 8.7±0.61 8.65±0.65 8.6±0.65
30.0 7.9±0.46 8.2±0.5 8.05±0.39 8.1±0.41 8.1±0.45 8.3±0.59 8.55±0.5 8.5±0.6 8.6±0.49 8.7±0.59
40.0 7.9±0.41 8.3±0.48 8.1±0.32 8.05±0.43 8.1±0.32 8.3±0.42 8.5±0.48 8.65±0.41 8.7±0.46 8.7±0.41
50.0 7.9±0.3 7.9±0.45 8.1±0.34 8.0±0.29 8.05±0.42 8.3±0.37 8.4±0.38 8.7±0.36 8.65±0.49 8.7±0.35
60.0 7.9±0.31 7.9±0.42 8.0±0.21 8.0±0.26 8.2±0.28 8.2±0.34 8.4±0.41 8.7±0.36 8.6±0.37 8.7±0.39
70.0 7.8±0.37 7.9±0.43 8.0±0.27 8.1±0.14 8.1±0.27 8.4±0.32 8.4±0.27 8.4±0.35 8.55±0.31 8.55±0.29
80.0 7.8±0.21 7.9±0.3 8.0±0.19 8.0±0.25 8.1±0.22 8.25±0.33 8.35±0.36 8.6±0.25 8.65±0.34 8.7±0.21
90.0 7.8±0.26 7.9±0.29 8.0±0.14 8.0±0.17 8.2±0.25 8.2±0.24 8.4±0.32 8.5±0.33 8.5±0.3 8.7±0.22
100.0 7.8±0.3 7.9±0.2 8.0±0.15 8.1±0.18 8.2±0.18 8.3±0.2 8.4±0.29 8.5±0.29 8.6±0.31 8.7±0.1
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.65±0.84 8.9±0.83 9.0±0.85 9.1±0.77 9.2±0.49 9.4±0.62 9.5±0.86 9.5±0.8 9.6±0.72 9.65±0.84
20.0 8.7±0.67 8.9±0.49 9.0±0.41 9.2±0.36 9.2±0.49 9.35±0.13 9.4±0.1 9.5±0.11 9.6±0.11 9.7±0.19
30.0 8.8±0.14 8.9±0.45 9.0±0.3 9.15±0.12 9.2±0.13 9.35±0.09 9.5±0.05 9.5±0.07 9.55±0.1 9.65±0.17
40.0 8.8±0.35 8.9±0.05 9.0±0.41 9.1±0.11 9.2±0.11 9.3±0.07 9.4±0.07 9.5±0.07 9.6±0.08 9.7±0.08
50.0 8.8±0.26 8.9±0.04 9.0±0.02 9.1±0.1 9.1±0.09 9.4±0.08 9.4±0.07 9.5±0.07 9.6±0.09 9.7±0.11
60.0 8.8±0.12 8.9±0.0 9.0±0.02 9.1±0.09 9.2±0.12 9.4±0.06 9.5±0.05 9.5±0.07 9.6±0.08 9.7±0.13
70.0 8.8±0.14 8.9±0.04 9.0±0.02 9.1±0.09 9.2±0.09 9.3±0.06 9.5±0.06 9.5±0.07 9.6±0.08 9.7±0.17
80.0 8.8±0.04 8.9±0.0 9.0±0.02 9.1±0.07 9.2±0.1 9.3±0.08 9.4±0.05 9.5±0.07 9.6±0.07 9.7±0.06
90.0 8.8±0.09 8.9±0.0 9.0±0.0 9.1±0.06 9.2±0.11 9.3±0.07 9.4±0.05 9.5±0.07 9.6±0.06 9.7±0.06
100.0 8.8±0.13 8.9±0.0 9.0±0.0 9.1±0.06 9.2±0.1 9.4±0.1 9.4±0.06 9.5±0.07 9.6±0.07 9.7±0.12
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.8±0.82 9.9±0.72 10.1±0.72 10.2±0.26 10.1±1.09
20.0 9.8±0.25 9.85±0.2 10.0±0.19 10.1±0.13 10.2±0.06
30.0 9.8±0.21 9.9±0.16 10.0±0.14 10.0±0.12 10.1±0.11
40.0 9.8±0.17 9.95±0.14 10.0±0.13 10.1±0.12 10.1±0.08
50.0 9.8±0.2 9.9±0.12 10.0±0.09 10.1±0.1 10.2±0.06
60.0 9.8±0.14 9.9±0.1 10.0±0.09 10.1±0.09 10.15±0.07
70.0 9.8±0.1 9.9±0.11 10.0±0.06 10.1±0.09 10.1±0.07
80.0 9.8±0.13 9.9±0.07 9.95±0.08 10.1±0.06 10.1±0.06
90.0 9.8±0.16 9.9±0.07 10.0±0.08 10.1±0.07 10.2±0.06
100.0 9.8±0.09 9.9±0.06 10.0±0.06 10.1±0.07 10.2±0.05
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Table 7. Results - MIST models Padova clusters - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.9±0.15 6.9±0.11 6.95±0.06 7.0±0.07 7.05±0.11 7.3±0.09 7.3±0.12 7.5±0.15 7.5±0.18 7.6±0.15
20.0 7.1±0.15 7.05±0.12 6.9±0.06 7.0±0.07 7.0±0.1 7.3±0.04 7.3±0.09 7.5±0.1 7.5±0.14 7.6±0.13
30.0 7.2±0.08 7.0±0.1 6.9±0.06 7.0±0.07 7.0±0.06 7.3±0.07 7.3±0.09 7.4±0.13 7.5±0.12 7.6±0.12
40.0 7.2±0.05 6.9±0.08 6.9±0.04 7.0±0.04 7.0±0.05 7.3±0.03 7.3±0.08 7.4±0.09 7.5±0.12 7.6±0.13
50.0 7.2±0.05 6.9±0.07 6.9±0.03 7.0±0.02 7.0±0.03 7.3±0.03 7.3±0.08 7.3±0.09 7.3±0.1 7.6±0.13
60.0 7.2±0.04 6.9±0.05 6.9±0.03 7.0±0.0 7.0±0.03 7.3±0.02 7.3±0.07 7.3±0.09 7.4±0.13 7.6±0.13
70.0 7.2±0.04 6.9±0.05 6.9±0.02 7.0±0.0 7.0±0.02 7.3±0.02 7.3±0.08 7.3±0.07 7.4±0.13 7.8±0.11
80.0 7.2±0.04 6.9±0.05 6.9±0.0 7.0±0.0 7.0±0.0 7.3±0.0 7.3±0.1 7.3±0.08 7.3±0.1 7.8±0.13
90.0 7.2±0.03 6.9±0.03 6.9±0.03 7.0±0.0 7.0±0.02 7.3±0.0 7.3±0.07 7.3±0.06 7.35±0.08 7.8±0.1
100.0 7.2±0.03 6.9±0.03 6.9±0.0 7.0±0.0 7.0±0.02 7.3±0.02 7.3±0.1 7.3±0.06 7.3±0.08 7.8±0.12
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.65±0.15 7.7±0.21 7.95±0.14 8.0±0.15 8.0±0.07 8.2±0.19 8.35±0.22 8.6±0.18 8.5±0.19 8.5±0.23
20.0 7.7±0.15 7.7±0.15 8.0±0.18 8.05±0.12 8.1±0.12 8.2±0.06 8.4±0.11 8.5±0.12 8.6±0.11 8.7±0.13
30.0 7.6±0.16 7.7±0.17 7.8±0.18 8.0±0.1 8.1±0.11 8.2±0.05 8.4±0.05 8.6±0.06 8.6±0.08 8.6±0.11
40.0 7.6±0.14 7.7±0.19 7.9±0.18 8.0±0.11 8.1±0.07 8.1±0.05 8.4±0.07 8.5±0.07 8.6±0.06 8.6±0.09
50.0 7.6±0.12 7.6±0.2 7.7±0.18 8.0±0.08 8.1±0.07 8.1±0.05 8.4±0.05 8.5±0.06 8.6±0.05 8.6±0.08
60.0 7.6±0.13 7.6±0.19 7.7±0.18 8.0±0.05 8.2±0.07 8.1±0.05 8.4±0.05 8.6±0.06 8.6±0.04 8.6±0.09
70.0 7.6±0.11 7.6±0.2 7.7±0.18 8.0±0.09 8.2±0.06 8.1±0.03 8.4±0.05 8.5±0.05 8.6±0.04 8.6±0.07
80.0 7.8±0.12 7.6±0.21 7.7±0.15 8.0±0.07 8.1±0.05 8.1±0.03 8.4±0.05 8.5±0.05 8.6±0.04 8.6±0.07
90.0 7.8±0.1 7.6±0.22 7.7±0.14 8.0±0.03 8.15±0.06 8.1±0.03 8.4±0.05 8.5±0.05 8.6±0.03 8.6±0.07
100.0 7.8±0.11 7.6±0.19 7.7±0.15 8.0±0.03 8.2±0.05 8.1±0.04 8.4±0.05 8.5±0.04 8.6±0.03 8.6±0.07
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.8±0.16 8.9±0.16 9.0±0.13 9.1±0.18 9.2±0.18 9.4±0.23 9.5±0.22 9.6±0.23 9.65±0.29 9.7±0.32
20.0 8.8±0.13 8.9±0.08 9.0±0.07 9.2±0.11 9.2±0.15 9.4±0.1 9.5±0.09 9.6±0.15 9.7±0.21 9.8±0.2
30.0 8.8±0.07 8.9±0.05 9.0±0.07 9.15±0.09 9.2±0.09 9.4±0.07 9.5±0.07 9.6±0.12 9.65±0.13 9.7±0.14
40.0 8.8±0.06 8.9±0.04 9.0±0.04 9.1±0.09 9.2±0.07 9.4±0.09 9.5±0.08 9.6±0.1 9.7±0.12 9.7±0.09
50.0 8.85±0.05 8.9±0.04 9.0±0.03 9.2±0.08 9.2±0.06 9.4±0.08 9.5±0.07 9.6±0.09 9.7±0.09 9.7±0.11
60.0 8.8±0.05 8.9±0.03 9.0±0.03 9.2±0.07 9.2±0.08 9.3±0.08 9.5±0.08 9.6±0.08 9.6±0.12 9.8±0.11
70.0 8.9±0.06 8.9±0.04 9.0±0.0 9.2±0.07 9.2±0.08 9.3±0.08 9.5±0.07 9.5±0.08 9.7±0.09 9.8±0.11
80.0 8.8±0.05 8.9±0.05 9.0±0.02 9.2±0.08 9.3±0.08 9.3±0.1 9.5±0.07 9.6±0.07 9.7±0.1 9.8±0.07
90.0 8.9±0.06 8.9±0.04 9.0±0.0 9.2±0.06 9.2±0.06 9.3±0.09 9.5±0.06 9.5±0.08 9.6±0.1 9.7±0.11
100.0 8.8±0.05 8.9±0.04 9.0±0.0 9.2±0.06 9.2±0.07 9.4±0.09 9.5±0.06 9.6±0.06 9.65±0.07 9.8±0.08
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.75±0.26 9.8±0.27 9.9±0.24 9.95±0.21 10.0±0.19
20.0 9.7±0.17 9.9±0.2 10.0±0.13 10.0±0.13 10.0±0.12
30.0 9.7±0.19 9.9±0.18 10.0±0.17 9.95±0.12 10.1±0.11
40.0 9.8±0.13 9.9±0.12 9.9±0.12 9.95±0.1 10.1±0.1
50.0 9.7±0.1 9.8±0.13 10.0±0.12 10.0±0.09 10.0±0.12
60.0 9.8±0.11 9.8±0.12 9.9±0.11 10.0±0.1 10.05±0.1
70.0 9.8±0.1 9.9±0.09 10.0±0.12 10.0±0.08 10.1±0.1
80.0 9.75±0.13 9.8±0.08 10.0±0.11 10.0±0.08 10.1±0.1
90.0 9.8±0.14 9.9±0.08 10.0±0.09 9.9±0.08 10.1±0.09
100.0 9.8±0.1 9.8±0.05 10.0±0.11 9.9±0.08 10.1±0.08
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Table 8. Results - MIST models Padova clusters - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.9±0.21 6.9±0.17 7.0±0.23 7.0±0.2 7.3±0.13 7.3±0.18 7.3±0.16 7.3±0.25 7.3±0.24 7.5±0.33
20.0 6.9±0.15 6.9±0.1 7.0±0.14 7.0±0.14 7.3±0.14 7.3±0.11 7.3±0.09 7.45±0.1 7.5±0.1 7.5±0.22
30.0 6.9±0.13 6.9±0.06 7.0±0.04 7.1±0.11 7.1±0.11 7.3±0.05 7.3±0.09 7.5±0.08 7.5±0.13 7.5±0.19
40.0 6.8±0.08 6.9±0.07 7.0±0.09 7.0±0.1 7.2±0.11 7.3±0.0 7.3±0.06 7.5±0.08 7.5±0.1 7.5±0.15
50.0 6.8±0.1 6.9±0.05 7.0±0.03 7.0±0.05 7.3±0.1 7.3±0.0 7.3±0.09 7.5±0.07 7.5±0.09 7.5±0.17
60.0 6.8±0.08 6.9±0.05 7.0±0.03 7.0±0.05 7.3±0.1 7.3±0.0 7.3±0.08 7.5±0.05 7.5±0.04 7.5±0.16
70.0 6.8±0.04 6.9±0.04 7.0±0.03 7.0±0.04 7.1±0.09 7.3±0.0 7.3±0.07 7.5±0.04 7.5±0.06 7.5±0.07
80.0 6.8±0.02 6.9±0.03 7.0±0.02 7.0±0.04 7.1±0.1 7.3±0.0 7.3±0.09 7.5±0.0 7.5±0.02 7.5±0.1
90.0 6.8±0.04 6.9±0.03 7.0±0.03 7.0±0.04 7.1±0.1 7.3±0.0 7.3±0.06 7.5±0.0 7.5±0.04 7.5±0.02
100.0 6.8±0.02 6.9±0.03 7.0±0.02 7.0±0.04 7.3±0.1 7.3±0.0 7.3±0.04 7.5±0.0 7.5±0.04 7.5±0.07
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.7±0.28 7.8±0.28 7.95±0.28 8.0±0.14 8.0±0.13 8.2±0.13 8.45±0.29 8.7±0.19 8.6±0.14 8.75±0.16
20.0 7.7±0.21 7.7±0.16 8.0±0.11 8.0±0.09 8.1±0.08 8.2±0.09 8.4±0.17 8.6±0.12 8.6±0.13 8.6±0.1
30.0 7.7±0.14 7.75±0.16 8.0±0.07 8.0±0.06 8.1±0.06 8.2±0.06 8.4±0.09 8.6±0.14 8.6±0.12 8.7±0.08
40.0 7.7±0.16 7.7±0.17 8.0±0.06 8.0±0.06 8.1±0.06 8.2±0.04 8.4±0.08 8.6±0.12 8.6±0.08 8.7±0.09
50.0 7.6±0.09 7.7±0.1 8.0±0.05 8.0±0.05 8.1±0.06 8.2±0.03 8.4±0.07 8.6±0.08 8.6±0.04 8.7±0.08
60.0 7.6±0.09 7.7±0.14 8.0±0.03 8.05±0.05 8.1±0.04 8.2±0.0 8.4±0.04 8.6±0.09 8.6±0.06 8.7±0.06
70.0 7.6±0.06 7.7±0.12 8.0±0.05 8.0±0.05 8.1±0.03 8.2±0.0 8.4±0.04 8.5±0.08 8.6±0.05 8.7±0.06
80.0 7.7±0.06 7.7±0.08 8.0±0.04 8.0±0.05 8.1±0.02 8.2±0.0 8.4±0.04 8.6±0.06 8.6±0.05 8.7±0.06
90.0 7.6±0.06 7.7±0.17 8.0±0.0 8.0±0.04 8.1±0.0 8.2±0.0 8.4±0.04 8.55±0.08 8.6±0.03 8.7±0.05
100.0 7.6±0.05 7.7±0.0 8.0±0.04 8.0±0.05 8.1±0.0 8.2±0.02 8.4±0.0 8.5±0.06 8.6±0.04 8.7±0.06
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.8±0.2 8.9±0.32 9.15±0.33 9.15±0.37 9.2±0.37 9.2±0.4 9.4±0.43 9.4±0.44 9.9±0.42 10.0±0.42
20.0 8.8±0.09 8.9±0.17 9.0±0.17 9.2±0.25 9.3±0.27 9.5±0.26 9.5±0.35 9.6±0.37 9.7±0.27 10.1±0.29
30.0 8.8±0.09 8.9±0.1 9.0±0.14 9.05±0.15 9.25±0.17 9.3±0.19 9.5±0.28 9.6±0.24 9.75±0.26 9.8±0.23
40.0 8.8±0.06 8.9±0.06 9.0±0.07 9.2±0.14 9.2±0.18 9.3±0.15 9.5±0.23 9.6±0.17 9.6±0.21 9.8±0.17
50.0 8.8±0.06 8.9±0.06 9.0±0.11 9.2±0.13 9.25±0.14 9.4±0.13 9.5±0.17 9.6±0.16 9.7±0.16 9.8±0.21
60.0 8.8±0.04 8.9±0.04 9.0±0.08 9.2±0.1 9.2±0.1 9.3±0.11 9.5±0.16 9.55±0.12 9.7±0.14 9.8±0.16
70.0 8.8±0.04 8.9±0.04 9.0±0.05 9.2±0.08 9.2±0.07 9.3±0.09 9.5±0.1 9.6±0.12 9.7±0.15 9.8±0.14
80.0 8.8±0.04 8.9±0.04 9.0±0.09 9.2±0.07 9.3±0.1 9.3±0.08 9.5±0.06 9.6±0.08 9.7±0.13 9.8±0.12
90.0 8.8±0.04 8.9±0.02 9.0±0.04 9.2±0.08 9.2±0.05 9.3±0.08 9.5±0.1 9.6±0.1 9.7±0.09 9.8±0.12
100.0 8.8±0.04 8.9±0.03 9.0±0.03 9.2±0.04 9.2±0.05 9.3±0.07 9.5±0.09 9.6±0.08 9.7±0.1 9.8±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.95±0.43 9.9±0.4 9.95±0.35 9.9±0.38 9.9±0.3
20.0 10.0±0.36 9.9±0.26 10.0±0.25 9.9±0.28 10.1±0.23
30.0 9.75±0.3 9.8±0.21 9.8±0.23 10.1±0.22 10.0±0.21
40.0 9.8±0.22 9.9±0.16 10.0±0.16 10.1±0.17 10.0±0.16
50.0 9.75±0.22 9.9±0.12 9.95±0.12 9.9±0.15 10.0±0.1
60.0 9.8±0.13 9.9±0.11 10.0±0.13 9.9±0.15 10.0±0.1
70.0 9.7±0.14 9.9±0.09 10.0±0.11 9.9±0.14 10.0±0.1
80.0 9.8±0.15 9.9±0.1 9.95±0.1 9.9±0.14 10.0±0.11
90.0 9.7±0.08 9.9±0.07 9.9±0.08 9.9±0.11 10.0±0.07
100.0 9.75±0.09 9.9±0.06 9.9±0.08 10.0±0.13 10.0±0.07
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Table 9. Results - MIST models Padova clusters - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 7.15±0.72 7.1±0.59 7.3±0.62 7.25±0.52 7.1±0.44 7.5±0.66 7.35±0.64 7.7±0.53 7.45±0.58 7.55±0.61
20.0 7.7±0.53 7.4±0.56 7.4±0.42 7.3±0.43 7.3±0.38 7.3±0.43 7.6±0.29 7.7±0.36 7.65±0.4 7.6±0.46
30.0 8.0±0.5 7.6±0.49 7.3±0.3 7.3±0.33 7.3±0.25 7.35±0.26 7.7±0.2 7.75±0.42 7.75±0.34 7.6±0.4
40.0 8.1±0.35 7.5±0.42 7.3±0.27 7.15±0.25 7.4±0.27 7.4±0.21 7.65±0.25 7.8±0.28 7.65±0.29 7.5±0.32
50.0 7.9±0.32 7.6±0.45 7.3±0.32 7.3±0.24 7.2±0.25 7.3±0.21 7.6±0.21 7.8±0.21 7.7±0.19 7.55±0.22
60.0 8.0±0.28 7.6±0.38 7.3±0.2 7.4±0.23 7.1±0.22 7.3±0.19 7.4±0.23 7.8±0.2 7.6±0.2 7.5±0.21
70.0 8.0±0.28 7.6±0.36 7.5±0.21 7.2±0.2 7.2±0.23 7.3±0.19 7.6±0.18 7.8±0.28 7.7±0.22 7.6±0.17
80.0 8.25±0.26 7.6±0.45 7.3±0.19 7.0±0.2 7.0±0.2 7.3±0.12 7.5±0.19 7.8±0.17 7.7±0.13 7.6±0.24
90.0 8.25±0.22 7.6±0.38 7.3±0.25 7.15±0.19 7.2±0.23 7.3±0.13 7.7±0.2 7.8±0.27 7.7±0.19 7.6±0.21
100.0 8.3±0.23 7.6±0.38 7.3±0.18 7.15±0.19 7.0±0.19 7.3±0.14 7.3±0.16 7.8±0.16 7.7±0.17 7.6±0.21
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.3±0.61 7.5±0.67 7.55±0.7 7.8±0.64 7.3±0.69 8.1±0.7 7.65±0.76 8.55±0.62 7.8±0.7 7.6±0.79
20.0 7.7±0.45 7.5±0.61 7.55±0.48 7.65±0.49 8.0±0.54 8.35±0.56 8.5±0.66 8.45±0.61 8.35±0.61 8.75±0.54
30.0 7.45±0.38 7.55±0.4 7.8±0.44 7.9±0.41 8.3±0.43 8.3±0.48 8.3±0.49 8.6±0.53 8.15±0.51 8.6±0.54
40.0 7.55±0.3 7.6±0.4 7.6±0.44 7.9±0.33 8.2±0.31 8.3±0.36 8.25±0.37 8.3±0.44 8.6±0.38 8.65±0.43
50.0 7.6±0.29 7.5±0.34 7.9±0.39 7.9±0.31 8.1±0.32 8.4±0.33 8.0±0.32 8.5±0.42 8.35±0.37 8.65±0.36
60.0 7.6±0.36 7.55±0.25 7.7±0.39 7.9±0.29 8.2±0.26 8.25±0.31 8.4±0.36 8.5±0.4 8.6±0.34 8.65±0.36
70.0 7.6±0.26 7.5±0.28 7.6±0.34 7.9±0.26 8.2±0.21 8.3±0.21 8.3±0.31 8.5±0.37 8.4±0.4 8.7±0.29
80.0 7.55±0.28 7.5±0.3 7.8±0.41 7.9±0.26 8.2±0.18 8.4±0.23 8.0±0.35 8.45±0.4 8.55±0.38 8.65±0.38
90.0 7.6±0.25 7.6±0.27 7.8±0.3 7.9±0.26 8.2±0.18 8.35±0.19 7.8±0.34 8.5±0.35 8.5±0.36 8.7±0.22
100.0 7.6±0.16 7.5±0.27 7.7±0.31 7.9±0.26 8.3±0.17 8.4±0.2 8.25±0.34 8.5±0.32 8.6±0.39 8.6±0.3
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.66 8.9±0.74 9.0±0.83 9.1±0.81 9.15±0.82 9.4±0.94 9.5±0.43 9.6±0.49 9.6±0.53 9.7±0.94
20.0 8.6±0.6 8.9±0.18 9.0±0.29 9.1±0.56 9.1±0.57 9.4±0.13 9.5±0.11 9.6±0.11 9.65±0.19 9.8±0.48
30.0 8.8±0.39 8.9±0.07 9.0±0.08 9.1±0.07 9.1±0.34 9.4±0.08 9.5±0.08 9.6±0.1 9.6±0.14 9.8±0.19
40.0 8.8±0.33 8.9±0.11 9.0±0.29 9.1±0.09 9.2±0.12 9.4±0.06 9.5±0.06 9.6±0.08 9.7±0.08 9.8±0.13
50.0 8.8±0.09 8.9±0.04 9.0±0.29 9.1±0.08 9.15±0.12 9.4±0.08 9.5±0.06 9.6±0.08 9.65±0.13 9.8±0.18
60.0 8.8±0.09 8.9±0.02 9.0±0.03 9.1±0.07 9.2±0.09 9.4±0.07 9.5±0.08 9.6±0.07 9.7±0.15 9.8±0.15
70.0 8.8±0.09 8.9±0.0 9.0±0.0 9.1±0.08 9.2±0.1 9.4±0.06 9.5±0.07 9.55±0.07 9.7±0.07 9.8±0.15
80.0 8.8±0.07 8.9±0.02 9.0±0.02 9.15±0.08 9.2±0.11 9.4±0.07 9.5±0.07 9.6±0.07 9.7±0.15 9.8±0.08
90.0 8.8±0.11 8.9±0.0 9.0±0.0 9.2±0.07 9.2±0.09 9.4±0.07 9.5±0.06 9.6±0.08 9.7±0.17 9.8±0.06
100.0 8.8±0.07 8.9±0.0 9.0±0.0 9.2±0.06 9.2±0.08 9.4±0.07 9.5±0.06 9.6±0.07 9.7±0.12 9.8±0.07
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.85±0.89 9.95±0.83 9.9±0.69 10.0±0.51 10.2±0.76
20.0 9.8±0.25 9.85±0.15 10.0±0.16 10.1±0.13 10.2±0.12
30.0 9.9±0.19 9.95±0.15 10.0±0.15 10.1±0.14 10.1±0.13
40.0 9.85±0.21 9.9±0.11 10.0±0.12 10.1±0.1 10.1±0.1
50.0 9.9±0.13 9.9±0.11 10.0±0.12 10.1±0.11 10.1±0.11
60.0 9.8±0.16 9.9±0.11 9.95±0.07 10.05±0.11 10.1±0.1
70.0 9.8±0.12 9.9±0.08 10.0±0.05 10.0±0.1 10.1±0.09
80.0 9.9±0.09 9.95±0.08 10.0±0.07 10.1±0.08 10.1±0.1
90.0 9.8±0.09 9.9±0.07 10.0±0.06 10.0±0.09 10.1±0.07
100.0 9.8±0.07 9.9±0.07 9.9±0.08 10.0±0.09 10.1±0.06
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Table 10. Results - Padova models MIST clusters - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.85±0.12 6.9±0.11 7.0±0.13 6.9±0.19 7.3±0.28 7.3±0.18 6.9±0.42 7.5±0.54 8.05±0.72 8.4±0.59
20.0 6.8±0.14 6.95±0.13 7.1±0.11 6.9±0.22 7.5±0.26 7.4±0.12 6.9±0.0 8.3±0.56 8.4±0.52 8.5±0.79
30.0 6.8±0.17 6.9±0.08 7.1±0.1 7.3±0.25 7.5±0.19 7.3±0.11 6.9±0.0 8.4±0.46 8.4±0.47 8.5±0.42
40.0 6.8±0.09 6.9±0.06 7.1±0.15 7.3±0.23 7.5±0.24 7.3±0.1 6.9±0.0 8.4±0.5 8.45±0.43 8.5±0.57
50.0 6.8±0.14 6.9±0.05 7.1±0.12 7.3±0.23 7.5±0.2 7.4±0.1 6.9±0.0 8.4±0.23 8.45±0.29 8.5±0.3
60.0 6.8±0.14 6.9±0.03 7.1±0.1 7.3±0.21 7.5±0.18 7.4±0.07 6.9±0.0 8.4±0.31 8.5±0.06 8.55±0.31
70.0 6.8±0.05 6.9±0.04 7.1±0.11 7.3±0.15 7.5±0.24 7.4±0.09 6.9±0.0 8.4±0.27 8.5±0.06 8.55±0.05
80.0 6.8±0.05 6.9±0.04 7.2±0.07 7.3±0.24 7.5±0.18 7.35±0.09 6.9±0.0 8.4±0.04 8.45±0.05 8.5±0.05
90.0 6.8±0.0 6.9±0.02 7.2±0.08 7.3±0.2 7.5±0.18 7.3±0.11 6.9±0.0 8.4±0.04 8.5±0.05 8.5±0.04
100.0 6.8±0.0 6.9±0.02 7.2±0.05 7.35±0.18 7.5±0.15 7.4±0.09 6.9±0.0 8.4±0.04 8.5±0.04 8.5±0.05
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 8.35±0.78 8.65±0.32 8.55±0.29 8.6±0.31 8.6±0.33 8.3±0.36 8.65±0.34 8.7±0.26 8.7±0.18 8.7±0.18
20.0 8.5±0.32 8.65±0.11 8.6±0.12 8.7±0.19 8.6±0.15 8.7±0.15 8.5±0.18 8.75±0.19 8.7±0.15 8.7±0.13
30.0 8.5±0.42 8.65±0.08 8.6±0.07 8.65±0.07 8.6±0.11 8.6±0.16 8.7±0.13 8.75±0.17 8.7±0.14 8.7±0.11
40.0 8.6±0.31 8.7±0.06 8.6±0.06 8.6±0.11 8.6±0.1 8.65±0.08 8.7±0.13 8.75±0.14 8.7±0.12 8.7±0.07
50.0 8.6±0.05 8.7±0.04 8.6±0.05 8.6±0.04 8.6±0.06 8.7±0.05 8.5±0.13 8.7±0.11 8.7±0.14 8.75±0.07
60.0 8.6±0.06 8.7±0.04 8.6±0.05 8.6±0.06 8.6±0.04 8.65±0.05 8.5±0.11 8.7±0.09 8.7±0.12 8.75±0.07
70.0 8.6±0.06 8.7±0.04 8.6±0.05 8.6±0.04 8.6±0.05 8.7±0.05 8.6±0.11 8.7±0.09 8.7±0.1 8.7±0.08
80.0 8.6±0.05 8.7±0.03 8.6±0.05 8.6±0.04 8.6±0.05 8.7±0.05 8.5±0.1 8.7±0.09 8.7±0.1 8.8±0.05
90.0 8.6±0.05 8.7±0.04 8.6±0.04 8.6±0.05 8.6±0.03 8.6±0.05 8.5±0.11 8.7±0.1 8.7±0.1 8.8±0.07
100.0 8.6±0.06 8.7±0.02 8.6±0.05 8.6±0.05 8.6±0.03 8.6±0.05 8.7±0.1 8.7±0.08 8.7±0.09 8.8±0.05
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.22 8.8±0.16 9.0±0.12 9.1±0.14 9.1±0.14 9.3±0.14 9.4±0.25 9.45±0.25 9.5±0.32 9.5±0.38
20.0 8.7±0.12 8.9±0.09 9.0±0.1 9.2±0.09 9.2±0.11 9.3±0.08 9.4±0.11 9.4±0.13 9.6±0.21 9.6±0.16
30.0 8.75±0.08 8.9±0.08 9.0±0.1 9.2±0.07 9.2±0.11 9.3±0.11 9.4±0.07 9.4±0.07 9.5±0.11 9.7±0.15
40.0 8.75±0.07 8.8±0.06 9.0±0.08 9.1±0.07 9.2±0.09 9.3±0.06 9.4±0.09 9.4±0.09 9.5±0.1 9.7±0.09
50.0 8.7±0.08 8.85±0.07 9.0±0.05 9.2±0.07 9.2±0.08 9.3±0.08 9.4±0.08 9.4±0.05 9.5±0.08 9.65±0.09
60.0 8.7±0.08 8.8±0.05 9.0±0.05 9.2±0.08 9.2±0.09 9.3±0.07 9.4±0.09 9.4±0.07 9.5±0.09 9.7±0.09
70.0 8.7±0.07 8.8±0.06 9.0±0.05 9.1±0.07 9.2±0.06 9.3±0.07 9.3±0.09 9.4±0.05 9.6±0.1 9.7±0.09
80.0 8.7±0.05 8.8±0.05 9.0±0.05 9.1±0.07 9.2±0.07 9.3±0.08 9.3±0.09 9.4±0.08 9.5±0.09 9.6±0.1
90.0 8.7±0.03 8.8±0.06 9.0±0.02 9.1±0.08 9.2±0.07 9.3±0.08 9.3±0.08 9.4±0.06 9.6±0.11 9.6±0.09
100.0 8.7±0.04 8.8±0.05 9.0±0.02 9.1±0.06 9.2±0.06 9.3±0.07 9.35±0.09 9.4±0.06 9.6±0.1 9.6±0.09
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.8±0.32 9.8±0.25 9.8±0.26 9.9±0.17 10.0±0.21
20.0 9.8±0.21 9.85±0.17 10.05±0.21 9.9±0.14 10.0±0.16
30.0 9.9±0.2 9.9±0.18 10.0±0.18 10.0±0.14 10.1±0.09
40.0 9.8±0.15 9.9±0.18 10.1±0.18 10.0±0.15 10.1±0.1
50.0 9.8±0.16 9.9±0.15 10.1±0.14 10.0±0.16 10.1±0.08
60.0 9.8±0.17 9.9±0.16 10.1±0.12 10.2±0.16 10.1±0.08
70.0 9.7±0.12 9.9±0.14 10.0±0.14 10.2±0.14 10.1±0.07
80.0 9.7±0.1 9.9±0.13 10.0±0.14 10.2±0.15 10.1±0.1
90.0 9.8±0.1 9.9±0.11 10.0±0.14 10.2±0.16 10.1±0.07
100.0 9.7±0.06 9.9±0.13 10.0±0.13 10.2±0.15 10.1±0.06
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Table 11. Results - Padova models MIST clusters - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 7.1±0.19 7.0±0.17 7.05±0.13 7.0±0.21 7.2±0.26 7.3±0.22 7.3±0.26 7.5±0.33 7.6±0.31 7.6±0.49
20.0 7.1±0.14 6.9±0.14 7.0±0.07 7.1±0.24 7.25±0.24 7.3±0.1 7.4±0.22 7.5±0.16 7.5±0.16 7.8±0.27
30.0 7.0±0.13 6.8±0.13 7.0±0.06 7.2±0.24 7.25±0.28 7.3±0.09 7.5±0.23 7.5±0.08 7.5±0.09 7.5±0.2
40.0 7.1±0.1 6.8±0.12 7.0±0.04 6.8±0.25 7.3±0.2 7.3±0.07 7.5±0.16 7.5±0.04 7.5±0.07 7.65±0.15
50.0 7.1±0.1 6.8±0.05 7.0±0.05 7.05±0.25 7.25±0.18 7.3±0.07 7.5±0.11 7.5±0.04 7.5±0.04 7.5±0.15
60.0 7.1±0.07 6.8±0.08 7.0±0.04 7.05±0.25 7.2±0.2 7.3±0.06 7.5±0.04 7.5±0.02 7.5±0.03 7.65±0.15
70.0 7.1±0.1 6.8±0.05 7.0±0.04 7.3±0.25 7.5±0.19 7.3±0.05 7.5±0.0 7.5±0.03 7.5±0.06 7.65±0.15
80.0 7.1±0.11 6.8±0.0 7.0±0.03 6.8±0.25 7.5±0.16 7.3±0.04 7.5±0.0 7.5±0.02 7.5±0.03 7.5±0.14
90.0 7.1±0.08 6.8±0.0 7.0±0.04 7.3±0.25 7.5±0.16 7.3±0.04 7.5±0.0 7.5±0.0 7.5±0.02 7.5±0.15
100.0 7.1±0.05 6.8±0.0 7.0±0.02 7.3±0.25 7.5±0.12 7.3±0.04 7.5±0.0 7.5±0.0 7.5±0.0 7.5±0.15
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 7.8±0.58 8.2±0.62 8.2±0.43 8.3±0.36 8.3±0.43 8.45±0.35 8.7±0.24 8.75±0.2 8.6±0.17 8.65±0.18
20.0 8.3±0.38 8.4±0.4 8.3±0.31 8.3±0.1 8.3±0.21 8.3±0.2 8.5±0.14 8.6±0.21 8.8±0.16 8.7±0.14
30.0 8.3±0.39 8.4±0.29 8.3±0.17 8.3±0.09 8.3±0.1 8.6±0.21 8.4±0.13 8.6±0.17 8.6±0.14 8.7±0.11
40.0 7.8±0.35 8.4±0.05 8.0±0.11 8.3±0.08 8.3±0.09 8.6±0.14 8.45±0.14 8.6±0.16 8.6±0.13 8.65±0.11
50.0 8.4±0.32 8.5±0.05 8.0±0.14 8.3±0.07 8.3±0.11 8.6±0.17 8.5±0.11 8.6±0.14 8.6±0.12 8.7±0.09
60.0 8.4±0.31 8.4±0.05 8.0±0.14 8.3±0.05 8.3±0.0 8.6±0.17 8.5±0.1 8.6±0.14 8.6±0.1 8.7±0.08
70.0 8.4±0.29 8.4±0.04 8.0±0.12 8.3±0.0 8.3±0.05 8.6±0.16 8.5±0.07 8.6±0.13 8.5±0.1 8.7±0.1
80.0 8.1±0.31 8.4±0.05 8.0±0.12 8.3±0.04 8.3±0.05 8.6±0.15 8.5±0.09 8.6±0.15 8.55±0.11 8.7±0.04
90.0 8.4±0.27 8.4±0.05 8.0±0.1 8.3±0.0 8.3±0.0 8.6±0.14 8.5±0.09 8.6±0.09 8.5±0.07 8.7±0.06
100.0 7.8±0.3 8.4±0.04 8.0±0.0 8.3±0.0 8.3±0.0 8.6±0.15 8.5±0.07 8.6±0.09 8.5±0.07 8.7±0.07
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.21 8.8±0.25 9.0±0.26 9.1±0.31 9.3±0.39 9.3±0.45 9.9±0.49 9.2±0.51 9.45±0.45 9.95±0.51
20.0 8.8±0.15 8.9±0.13 9.0±0.12 9.1±0.16 9.2±0.27 9.2±0.21 9.3±0.35 9.4±0.29 9.4±0.34 9.6±0.28
30.0 8.8±0.15 8.9±0.11 9.0±0.14 9.1±0.12 9.2±0.14 9.2±0.16 9.5±0.17 9.4±0.25 9.4±0.29 9.6±0.22
40.0 8.8±0.09 8.9±0.07 9.0±0.08 9.1±0.08 9.15±0.14 9.4±0.17 9.3±0.12 9.4±0.17 9.55±0.19 9.6±0.23
50.0 8.8±0.06 8.9±0.08 9.0±0.07 9.1±0.06 9.2±0.11 9.25±0.12 9.3±0.14 9.4±0.14 9.5±0.14 9.6±0.16
60.0 8.8±0.07 8.85±0.06 9.0±0.06 9.1±0.05 9.15±0.08 9.3±0.08 9.3±0.13 9.4±0.13 9.5±0.16 9.6±0.16
70.0 8.7±0.07 8.9±0.06 9.0±0.04 9.1±0.06 9.2±0.08 9.2±0.06 9.3±0.1 9.4±0.11 9.5±0.16 9.6±0.15
80.0 8.7±0.06 8.9±0.06 9.0±0.04 9.1±0.05 9.2±0.08 9.2±0.06 9.3±0.1 9.4±0.12 9.5±0.13 9.6±0.14
90.0 8.7±0.06 8.9±0.05 9.0±0.06 9.1±0.03 9.2±0.05 9.3±0.05 9.3±0.09 9.4±0.06 9.5±0.09 9.6±0.13
100.0 8.8±0.05 8.9±0.06 9.0±0.03 9.1±0.03 9.2±0.06 9.3±0.06 9.3±0.09 9.4±0.09 9.5±0.12 9.6±0.15
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.45±0.48 10.1±0.37 10.05±0.37 10.1±0.39 10.1±0.34
20.0 9.75±0.37 10.1±0.27 9.9±0.32 10.2±0.27 10.0±0.25
30.0 9.7±0.28 9.85±0.28 10.2±0.25 10.1±0.21 10.1±0.2
40.0 9.8±0.26 9.9±0.16 10.2±0.17 10.1±0.16 10.1±0.15
50.0 9.7±0.21 9.9±0.17 10.2±0.18 10.2±0.08 10.1±0.1
60.0 9.8±0.14 9.9±0.15 10.2±0.15 10.15±0.06 10.1±0.12
70.0 9.75±0.18 9.9±0.12 10.2±0.15 10.2±0.04 10.1±0.07
80.0 9.8±0.13 9.9±0.12 10.2±0.1 10.2±0.04 10.1±0.14
90.0 9.8±0.1 9.9±0.13 10.0±0.14 10.2±0.05 10.1±0.09
100.0 9.7±0.08 9.9±0.11 10.2±0.14 10.2±0.06 10.1±0.05
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Table 12. Results - Padova models MIST clusters - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 6.8±0.53 7.0±0.69 6.95±0.66 7.05±0.6 7.3±0.6 7.25±0.75 9.1±0.76 7.3±0.88 7.6±0.94 7.55±0.89
20.0 6.85±0.44 7.3±0.5 7.05±0.38 7.2±0.53 7.5±0.6 7.3±0.53 9.0±0.61 7.25±0.77 7.2±0.91 8.8±0.85
30.0 6.8±0.17 7.4±0.46 7.2±0.36 7.2±0.49 7.5±0.59 7.4±0.41 9.0±0.07 7.0±0.8 7.25±0.92 8.8±0.84
40.0 6.9±0.07 7.6±0.38 7.0±0.17 7.1±0.29 7.5±0.42 7.45±0.38 9.0±0.07 7.55±0.83 7.1±0.91 8.8±0.86
50.0 6.8±0.08 7.7±0.48 7.0±0.16 7.1±0.43 7.5±0.44 7.4±0.37 9.05±0.08 8.7±0.81 7.85±0.94 8.9±0.58
60.0 6.8±0.08 7.7±0.4 7.0±0.15 7.1±0.27 7.5±0.39 7.4±0.29 9.1±0.09 8.7±0.76 8.7±0.91 8.9±0.76
70.0 6.8±0.06 7.7±0.38 7.05±0.17 7.1±0.31 7.5±0.39 7.4±0.26 9.1±0.08 7.5±0.8 8.7±0.91 8.9±0.67
80.0 6.9±0.07 7.6±0.41 7.2±0.18 7.1±0.29 7.5±0.35 7.4±0.3 9.1±0.08 8.7±0.72 8.75±0.87 8.9±0.66
90.0 6.9±0.07 7.7±0.41 7.2±0.19 7.1±0.18 7.5±0.21 7.4±0.16 9.1±0.09 8.75±0.82 8.7±0.68 8.9±0.08
100.0 6.85±0.06 7.55±0.45 7.2±0.2 7.1±0.26 7.5±0.05 7.4±0.25 9.1±0.07 8.7±0.71 8.7±0.65 8.9±0.07
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 8.8±0.87 8.85±0.95 7.55±0.89 8.15±0.85 7.55±0.83 7.3±0.86 8.6±0.92 7.5±0.88 8.5±0.82 7.6±0.87
20.0 7.5±0.85 8.8±0.86 8.8±0.77 8.8±0.74 7.6±0.81 7.55±0.81 7.6±0.74 8.05±0.81 8.6±0.77 7.6±0.74
30.0 7.6±0.86 8.9±0.52 8.8±0.73 7.55±0.84 7.6±0.75 7.6±0.76 8.7±0.68 7.6±0.76 8.05±0.73 8.7±0.77
40.0 8.8±0.86 8.8±0.62 8.8±0.74 8.2±0.85 8.7±0.8 8.7±0.67 8.65±0.72 8.7±0.65 8.7±0.75 8.7±0.7
50.0 7.5±0.87 8.9±0.05 8.8±0.83 8.8±0.56 7.5±0.7 8.7±0.51 8.6±0.69 8.7±0.56 8.7±0.56 8.7±0.55
60.0 8.8±0.79 8.9±0.49 8.8±0.62 8.8±0.71 8.8±0.58 8.7±0.51 8.7±0.52 8.7±0.39 8.7±0.59 8.7±0.4
70.0 8.8±0.74 8.9±0.05 8.8±0.35 8.8±0.24 8.7±0.67 8.7±0.45 8.7±0.45 8.7±0.34 8.65±0.2 8.7±0.4
80.0 8.8±0.59 8.9±0.05 8.8±0.35 8.8±0.47 8.7±0.45 8.7±0.37 8.65±0.45 8.7±0.2 8.7±0.36 8.7±0.22
90.0 8.8±0.53 8.9±0.05 8.8±0.05 8.8±0.4 8.7±0.38 8.7±0.42 8.7±0.36 8.7±0.28 8.7±0.2 8.7±0.37
100.0 8.8±0.67 8.9±0.05 8.8±0.05 8.8±0.0 8.8±0.41 8.7±0.42 8.7±0.29 8.7±0.36 8.7±0.22 8.7±0.0
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 8.7±0.84 8.85±0.87 9.0±0.82 9.1±0.74 9.2±0.75 9.25±0.71 9.4±0.62 9.4±0.57 9.6±0.57 9.6±0.79
20.0 8.8±0.67 8.9±0.58 9.0±0.37 9.2±0.41 9.3±0.11 9.3±0.1 9.4±0.11 9.4±0.24 9.5±0.21 9.65±0.21
30.0 8.8±0.22 8.9±0.46 9.0±0.51 9.2±0.09 9.2±0.06 9.3±0.08 9.4±0.09 9.45±0.14 9.5±0.2 9.6±0.19
40.0 8.8±0.48 8.9±0.08 9.0±0.05 9.2±0.07 9.2±0.06 9.3±0.07 9.35±0.11 9.4±0.1 9.5±0.12 9.6±0.15
50.0 8.8±0.33 8.9±0.07 9.0±0.05 9.2±0.07 9.2±0.06 9.3±0.08 9.4±0.08 9.4±0.11 9.6±0.1 9.6±0.14
60.0 8.8±0.24 8.9±0.07 9.0±0.05 9.2±0.07 9.2±0.07 9.3±0.07 9.4±0.09 9.45±0.09 9.5±0.11 9.7±0.14
70.0 8.8±0.24 8.9±0.08 9.0±0.05 9.2±0.07 9.2±0.06 9.3±0.07 9.3±0.09 9.4±0.12 9.5±0.11 9.6±0.13
80.0 8.8±0.0 8.9±0.08 9.0±0.04 9.2±0.06 9.2±0.05 9.3±0.07 9.3±0.09 9.4±0.09 9.5±0.09 9.6±0.1
90.0 8.8±0.0 8.9±0.06 9.0±0.03 9.2±0.06 9.2±0.05 9.3±0.06 9.3±0.08 9.4±0.1 9.5±0.09 9.65±0.13
100.0 8.8±0.24 8.9±0.08 9.0±0.04 9.2±0.06 9.2±0.06 9.3±0.06 9.3±0.09 9.4±0.08 9.5±0.09 9.6±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 9.65±0.72 9.8±0.28 9.7±0.74 9.9±0.28 9.9±0.8
20.0 9.7±0.29 9.7±0.28 9.95±0.25 10.0±0.18 10.0±0.22
30.0 9.8±0.15 9.8±0.2 9.95±0.17 9.95±0.21 10.1±0.19
40.0 9.85±0.11 9.9±0.18 9.9±0.2 10.0±0.16 10.1±0.16
50.0 9.8±0.15 9.9±0.12 10.0±0.14 10.1±0.16 10.1±0.12
60.0 9.8±0.12 9.9±0.1 10.1±0.15 10.1±0.14 10.1±0.15
70.0 9.8±0.11 9.9±0.11 10.0±0.15 10.1±0.15 10.2±0.11
80.0 9.8±0.11 9.8±0.11 10.0±0.14 10.2±0.07 10.2±0.12
90.0 9.8±0.1 9.9±0.09 10.0±0.12 10.1±0.09 10.1±0.11
100.0 9.7±0.1 9.9±0.09 10.0±0.11 10.1±0.1 10.2±0.06
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Table 13. Metallicity Results - Padova - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.2±0.28 -0.2±0.32 -0.6±0.28 -0.6±0.29 -0.6±0.24 -0.4±0.23 -0.4±0.19 -0.4±0.27 -0.4±0.33 -0.4±0.37
20.0 -0.4±0.23 -0.4±0.41 -0.6±0.1 -0.6±0.25 -0.4±0.11 -0.4±0.09 -0.4±0.11 -0.4±0.22 -0.5±0.33 -0.4±0.33
30.0 -0.4±0.21 -0.4±0.28 -0.4±0.1 -0.4±0.13 -0.4±0.08 -0.4±0.12 -0.4±0.1 -0.4±0.16 -0.4±0.23 -0.4±0.2
40.0 -0.4±0.13 -0.4±0.13 -0.4±0.08 -0.4±0.07 -0.4±0.07 -0.4±0.06 -0.4±0.0 -0.4±0.1 -0.4±0.23 -0.4±0.14
50.0 -0.4±0.04 -0.4±0.16 -0.4±0.08 -0.4±0.08 -0.4±0.05 -0.4±0.05 -0.4±0.0 -0.4±0.1 -0.4±0.09 -0.4±0.12
60.0 -0.4±0.11 -0.4±0.04 -0.4±0.07 -0.4±0.04 -0.4±0.0 -0.4±0.06 -0.4±0.0 -0.4±0.06 -0.4±0.08 -0.4±0.1
70.0 -0.4±0.04 -0.4±0.04 -0.4±0.08 -0.4±0.04 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.04 -0.4±0.06 -0.4±0.06
80.0 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.04 -0.4±0.04 -0.4±0.09
90.0 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.06
100.0 -0.4±0.0 -0.4±0.0 -0.4±0.08 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.04 -0.4±0.08
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.6±0.35 -0.4±0.4 -0.4±0.32 -0.4±0.21 -0.4±0.22 -0.4±0.28 -0.4±0.43 -0.4±0.28 -0.2±0.22 -0.2±0.2
20.0 -0.3±0.34 -0.3±0.27 -0.4±0.19 -0.4±0.19 -0.4±0.17 -0.4±0.26 -0.4±0.41 -0.4±0.23 -0.3±0.2 -0.4±0.21
30.0 -0.5±0.27 -0.4±0.15 -0.4±0.17 -0.4±0.17 -0.4±0.12 -0.4±0.28 -0.4±0.41 -0.4±0.21 -0.2±0.13 -0.4±0.19
40.0 -0.4±0.2 -0.4±0.14 -0.4±0.13 -0.4±0.14 -0.4±0.1 -0.4±0.24 -0.4±0.28 -0.4±0.25 -0.2±0.1 -0.4±0.16
50.0 -0.4±0.11 -0.4±0.11 -0.4±0.15 -0.4±0.17 -0.4±0.05 -0.4±0.19 -0.4±0.21 -0.4±0.16 -0.4±0.1 -0.4±0.15
60.0 -0.4±0.14 -0.4±0.06 -0.4±0.11 -0.4±0.1 -0.4±0.07 -0.4±0.14 -0.4±0.2 -0.4±0.15 -0.2±0.1 -0.4±0.16
70.0 -0.4±0.11 -0.4±0.07 -0.4±0.06 -0.4±0.07 -0.4±0.08 -0.4±0.13 -0.4±0.07 -0.4±0.19 -0.4±0.1 -0.4±0.09
80.0 -0.4±0.1 -0.4±0.07 -0.4±0.08 -0.4±0.17 -0.4±0.06 -0.4±0.07 -0.4±0.17 -0.4±0.17 -0.4±0.1 -0.4±0.1
90.0 -0.4±0.06 -0.4±0.06 -0.4±0.05 -0.4±0.15 -0.4±0.11 -0.4±0.09 -0.4±0.15 -0.4±0.13 -0.2±0.1 -0.4±0.11
100.0 -0.4±0.04 -0.4±0.05 -0.4±0.04 -0.4±0.12 -0.4±0.0 -0.4±0.06 -0.4±0.14 -0.4±0.08 -0.4±0.1 -0.4±0.09
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.24 -0.4±0.29 -0.4±0.26 -0.4±0.23 -0.4±0.26 -0.4±0.25 -0.4±0.23 -0.4±0.34 -0.5±0.34 -0.6±0.24
20.0 -0.2±0.25 -0.2±0.24 -0.4±0.17 -0.4±0.18 -0.4±0.23 -0.4±0.17 -0.6±0.15 -0.4±0.12 -0.4±0.21 -0.6±0.22
30.0 -0.4±0.25 -0.4±0.21 -0.4±0.17 -0.4±0.23 -0.4±0.18 -0.4±0.24 -0.4±0.13 -0.4±0.15 -0.4±0.12 -0.4±0.13
40.0 -0.4±0.19 -0.4±0.19 -0.4±0.11 -0.4±0.21 -0.4±0.18 -0.5±0.23 -0.4±0.11 -0.4±0.12 -0.4±0.1 -0.4±0.11
50.0 -0.4±0.14 -0.4±0.19 -0.4±0.11 -0.4±0.18 -0.4±0.21 -0.4±0.19 -0.4±0.11 -0.4±0.1 -0.4±0.1 -0.4±0.15
60.0 -0.4±0.13 -0.4±0.14 -0.4±0.11 -0.4±0.17 -0.4±0.17 -0.4±0.19 -0.4±0.12 -0.4±0.08 -0.4±0.11 -0.4±0.1
70.0 -0.4±0.1 -0.4±0.17 -0.4±0.06 -0.4±0.17 -0.4±0.16 -0.4±0.23 -0.4±0.11 -0.4±0.11 -0.4±0.08 -0.4±0.14
80.0 -0.4±0.1 -0.4±0.17 -0.4±0.06 -0.4±0.15 -0.4±0.2 -0.4±0.12 -0.4±0.12 -0.4±0.09 -0.4±0.1 -0.4±0.06
90.0 -0.4±0.1 -0.4±0.17 -0.4±0.05 -0.4±0.1 -0.4±0.14 -0.4±0.16 -0.4±0.11 -0.4±0.09 -0.4±0.1 -0.4±0.14
100.0 -0.4±0.07 -0.4±0.17 -0.4±0.04 -0.4±0.07 -0.4±0.14 -0.4±0.17 -0.4±0.1 -0.4±0.11 -0.4±0.1 -0.4±0.07
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.4±0.29 -0.3±0.35 -0.4±0.3 -0.2±0.29 -0.2±0.23
20.0 -0.6±0.13 -0.4±0.17 -0.4±0.19 -0.2±0.23 -0.2±0.2
30.0 -0.6±0.18 -0.4±0.1 -0.4±0.15 -0.3±0.13 -0.2±0.16
40.0 -0.4±0.14 -0.4±0.13 -0.4±0.09 -0.4±0.14 -0.4±0.11
50.0 -0.4±0.1 -0.4±0.12 -0.4±0.08 -0.4±0.1 -0.2±0.14
60.0 -0.4±0.13 -0.4±0.13 -0.4±0.1 -0.4±0.12 -0.4±0.14
70.0 -0.4±0.08 -0.4±0.12 -0.4±0.09 -0.4±0.09 -0.4±0.13
80.0 -0.4±0.1 -0.4±0.13 -0.4±0.09 -0.4±0.09 -0.4±0.11
90.0 -0.4±0.13 -0.4±0.1 -0.4±0.07 -0.4±0.08 -0.4±0.12
100.0 -0.4±0.1 -0.4±0.1 -0.4±0.09 -0.4±0.08 -0.4±0.08
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Table 14. Metallicity Results - Padova - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.2±0.23 -0.2±0.26 -0.4±0.23 -0.4±0.32 -0.4±0.13 -0.4±0.22 -0.2±0.29 -0.4±0.32 -0.4±0.29 -0.4±0.35
20.0 -0.4±0.14 -0.4±0.26 -0.4±0.15 -0.4±0.18 -0.4±0.23 -0.4±0.18 -0.4±0.15 -0.4±0.17 -0.4±0.17 -0.4±0.15
30.0 -0.4±0.11 -0.4±0.23 -0.4±0.08 -0.4±0.08 -0.4±0.11 -0.4±0.14 -0.4±0.13 -0.4±0.16 -0.4±0.15 -0.4±0.17
40.0 -0.4±0.05 -0.4±0.16 -0.4±0.08 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.13 -0.4±0.14 -0.4±0.1 -0.4±0.12
50.0 -0.4±0.07 -0.4±0.24 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.09 -0.4±0.1 -0.4±0.05 -0.4±0.14
60.0 -0.4±0.08 -0.4±0.11 -0.4±0.07 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.07 -0.4±0.0 -0.4±0.0
70.0 -0.4±0.08 -0.4±0.0 -0.4±0.06 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.1 -0.4±0.0 -0.4±0.0
80.0 -0.4±0.07 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.12 -0.4±0.0 -0.4±0.0 -0.4±0.07
90.0 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.07 -0.4±0.0 -0.4±0.0
100.0 -0.4±0.05 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.4±0.3 0.0±0.32 -0.2±0.17 -0.2±0.16 -0.2±0.26 -0.4±0.4 -0.6±0.43 -0.7±0.36 -0.4±0.31 -0.5±0.34
20.0 -0.4±0.14 -0.4±0.25 -0.2±0.15 -0.2±0.15 -0.3±0.19 -0.4±0.31 -0.4±0.51 -0.4±0.25 -0.4±0.23 -0.4±0.2
30.0 -0.4±0.13 -0.4±0.18 -0.4±0.11 -0.4±0.13 -0.4±0.17 -0.4±0.21 -0.4±0.44 -0.4±0.28 -0.2±0.24 -0.4±0.17
40.0 -0.4±0.07 -0.4±0.12 -0.4±0.12 -0.4±0.1 -0.4±0.19 -0.4±0.1 -0.4±0.36 -0.4±0.24 -0.4±0.17 -0.4±0.19
50.0 -0.4±0.0 -0.4±0.16 -0.4±0.09 -0.4±0.1 -0.4±0.15 -0.4±0.1 -0.4±0.31 -0.4±0.18 -0.4±0.16 -0.4±0.16
60.0 -0.4±0.07 -0.4±0.14 -0.4±0.04 -0.4±0.08 -0.4±0.13 -0.4±0.05 -0.4±0.28 -0.4±0.19 -0.4±0.18 -0.4±0.12
70.0 -0.4±0.0 -0.4±0.12 -0.4±0.08 -0.4±0.08 -0.4±0.1 -0.4±0.06 -0.4±0.25 -0.4±0.13 -0.4±0.11 -0.4±0.13
80.0 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.07 -0.4±0.07 -0.4±0.0 -0.4±0.22 -0.4±0.06 -0.4±0.15 -0.4±0.13
90.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.08 -0.4±0.0 -0.4±0.05 -0.4±0.21 -0.4±0.15 -0.4±0.11 -0.4±0.1
100.0 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.05 -0.4±0.0 -0.4±0.05 -0.4±0.13 -0.4±0.14 -0.4±0.08 -0.4±0.12
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.36 -0.4±0.39 -0.5±0.43 -0.4±0.5 -0.3±0.46 -0.2±0.45 -0.2±0.42 -0.3±0.42 -0.6±0.34 -0.6±0.37
20.0 -0.2±0.18 -0.4±0.33 -0.4±0.29 -0.4±0.35 -0.6±0.36 -0.6±0.34 -0.4±0.41 -0.4±0.41 -0.4±0.22 -0.6±0.28
30.0 -0.4±0.21 -0.4±0.21 -0.4±0.18 -0.4±0.28 -0.4±0.24 -0.4±0.28 -0.4±0.35 -0.4±0.28 -0.5±0.21 -0.4±0.25
40.0 -0.4±0.15 -0.4±0.13 -0.4±0.1 -0.4±0.22 -0.4±0.23 -0.4±0.2 -0.4±0.26 -0.4±0.23 -0.4±0.12 -0.4±0.18
50.0 -0.4±0.14 -0.4±0.14 -0.4±0.13 -0.4±0.25 -0.4±0.15 -0.5±0.22 -0.4±0.23 -0.4±0.21 -0.4±0.13 -0.4±0.28
60.0 -0.4±0.12 -0.4±0.14 -0.4±0.11 -0.4±0.19 -0.4±0.2 -0.4±0.19 -0.4±0.22 -0.4±0.16 -0.4±0.12 -0.4±0.15
70.0 -0.4±0.11 -0.4±0.11 -0.4±0.09 -0.4±0.18 -0.4±0.15 -0.4±0.16 -0.4±0.13 -0.4±0.13 -0.4±0.09 -0.4±0.23
80.0 -0.4±0.11 -0.4±0.1 -0.4±0.12 -0.4±0.13 -0.4±0.17 -0.4±0.11 -0.4±0.13 -0.4±0.12 -0.4±0.07 -0.4±0.13
90.0 -0.4±0.08 -0.4±0.06 -0.4±0.06 -0.4±0.05 -0.4±0.12 -0.4±0.12 -0.4±0.15 -0.4±0.14 -0.4±0.06 -0.4±0.1
100.0 -0.4±0.1 -0.4±0.1 -0.4±0.05 -0.4±0.11 -0.4±0.12 -0.4±0.11 -0.4±0.08 -0.4±0.12 -0.4±0.06 -0.4±0.13
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.2±0.37 -0.2±0.36 -0.2±0.29 -0.2±0.22 0.0±0.22
20.0 -0.6±0.39 -0.4±0.31 -0.3±0.28 -0.2±0.21 -0.2±0.21
30.0 -0.4±0.32 -0.3±0.27 -0.2±0.27 -0.2±0.18 -0.2±0.19
40.0 -0.4±0.29 -0.4±0.18 -0.4±0.2 -0.4±0.09 -0.4±0.14
50.0 -0.4±0.23 -0.4±0.14 -0.4±0.15 -0.4±0.1 -0.4±0.1
60.0 -0.4±0.15 -0.4±0.17 -0.4±0.16 -0.4±0.1 -0.4±0.1
70.0 -0.4±0.16 -0.4±0.14 -0.4±0.12 -0.4±0.09 -0.4±0.09
80.0 -0.4±0.13 -0.4±0.14 -0.4±0.14 -0.4±0.06 -0.4±0.09
90.0 -0.4±0.09 -0.4±0.07 -0.4±0.13 -0.4±0.07 -0.4±0.08
100.0 -0.4±0.11 -0.4±0.1 -0.4±0.12 -0.4±0.05 -0.4±0.1
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Table 15. Metallicity Results - Padova - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.4±0.39 -0.3±0.36 -0.4±0.41 -0.4±0.34 -0.4±0.3 -0.2±0.34 -0.2±0.4 -0.2±0.36 -0.2±0.46 -0.3±0.34
20.0 -0.4±0.4 -0.4±0.41 -0.4±0.34 -0.5±0.33 -0.3±0.25 -0.4±0.24 -0.2±0.33 -0.2±0.29 -0.2±0.32 -0.4±0.29
30.0 -0.3±0.39 -0.4±0.4 -0.4±0.26 -0.4±0.33 -0.4±0.27 -0.2±0.16 -0.2±0.27 -0.2±0.29 -0.2±0.28 -0.3±0.23
40.0 -0.3±0.37 -0.4±0.34 -0.4±0.24 -0.5±0.25 -0.2±0.24 -0.2±0.24 -0.2±0.19 -0.2±0.25 -0.2±0.28 -0.2±0.28
50.0 -0.4±0.36 -0.4±0.32 -0.4±0.18 -0.4±0.3 -0.4±0.22 -0.3±0.16 -0.4±0.18 -0.2±0.22 -0.2±0.21 -0.3±0.24
60.0 -0.4±0.31 -0.4±0.3 -0.4±0.18 -0.4±0.2 -0.4±0.16 -0.2±0.19 -0.4±0.23 -0.4±0.24 -0.4±0.25 -0.4±0.29
70.0 -0.4±0.29 -0.4±0.27 -0.4±0.18 -0.4±0.17 -0.4±0.17 -0.2±0.1 -0.4±0.23 -0.4±0.26 -0.3±0.19 -0.4±0.2
80.0 -0.4±0.28 -0.4±0.26 -0.4±0.17 -0.4±0.13 -0.4±0.16 -0.4±0.16 -0.4±0.2 -0.4±0.24 -0.4±0.19 -0.4±0.22
90.0 -0.4±0.28 -0.4±0.26 -0.4±0.19 -0.4±0.14 -0.4±0.15 -0.4±0.1 -0.2±0.2 -0.4±0.2 -0.4±0.14 -0.4±0.19
100.0 -0.4±0.24 -0.4±0.26 -0.4±0.13 -0.4±0.12 -0.4±0.09 -0.4±0.16 -0.4±0.21 -0.4±0.17 -0.4±0.17 -0.4±0.2
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.4±0.41 -0.2±0.37 -0.2±0.43 -0.3±0.39 -0.4±0.42 -0.2±0.48 0.0±0.5 -0.2±0.37 -0.4±0.45 0.2±0.51
20.0 -0.2±0.35 -0.3±0.28 -0.4±0.43 -0.6±0.41 -0.2±0.45 -0.2±0.38 -0.2±0.32 -0.3±0.33 -0.3±0.35 -0.2±0.36
30.0 -0.4±0.28 -0.4±0.29 -0.4±0.37 -0.5±0.38 -0.4±0.31 -0.4±0.32 -0.2±0.31 -0.2±0.31 -0.2±0.37 -0.4±0.35
40.0 -0.4±0.27 -0.2±0.28 -0.4±0.36 -0.6±0.35 -0.2±0.32 -0.4±0.3 -0.4±0.33 -0.4±0.29 -0.2±0.3 -0.4±0.23
50.0 -0.4±0.24 -0.5±0.3 -0.2±0.36 -0.4±0.34 -0.4±0.35 -0.4±0.25 -0.4±0.28 -0.4±0.22 -0.4±0.25 -0.4±0.22
60.0 -0.4±0.23 -0.5±0.24 -0.4±0.37 -0.4±0.34 -0.4±0.29 -0.4±0.27 -0.4±0.25 -0.4±0.2 -0.4±0.2 -0.4±0.25
70.0 -0.2±0.2 -0.4±0.25 -0.6±0.3 -0.4±0.32 -0.4±0.26 -0.4±0.24 -0.4±0.19 -0.4±0.14 -0.4±0.18 -0.4±0.15
80.0 -0.4±0.2 -0.4±0.24 -0.4±0.3 -0.4±0.35 -0.3±0.25 -0.4±0.27 -0.4±0.2 -0.4±0.14 -0.4±0.17 -0.4±0.2
90.0 -0.4±0.19 -0.4±0.24 -0.4±0.2 -0.4±0.32 -0.3±0.22 -0.4±0.27 -0.4±0.13 -0.4±0.14 -0.4±0.14 -0.4±0.17
100.0 -0.4±0.2 -0.6±0.22 -0.4±0.23 -0.4±0.33 -0.4±0.23 -0.4±0.2 -0.4±0.19 -0.4±0.13 -0.4±0.15 -0.4±0.16
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.46 0.2±0.4 0.1±0.46 -0.4±0.45 -0.3±0.47 -0.4±0.41 -0.4±0.4 0.0±0.39 -0.4±0.45 -0.4±0.46
20.0 -0.4±0.47 -0.4±0.41 -0.5±0.43 -0.4±0.36 -0.6±0.38 -0.4±0.37 -0.4±0.34 -0.4±0.32 -0.4±0.35 -0.4±0.28
30.0 -0.4±0.39 -0.4±0.3 -0.4±0.37 -0.4±0.29 -0.4±0.22 -0.4±0.28 -0.4±0.31 -0.6±0.24 -0.4±0.18 -0.4±0.19
40.0 -0.5±0.31 -0.4±0.26 -0.4±0.21 -0.4±0.34 -0.4±0.21 -0.5±0.24 -0.4±0.24 -0.4±0.16 -0.4±0.11 -0.4±0.16
50.0 -0.4±0.19 -0.4±0.25 -0.4±0.34 -0.4±0.26 -0.4±0.28 -0.4±0.21 -0.4±0.15 -0.4±0.13 -0.4±0.11 -0.4±0.14
60.0 -0.4±0.17 -0.4±0.2 -0.4±0.26 -0.4±0.24 -0.4±0.12 -0.4±0.2 -0.4±0.19 -0.4±0.09 -0.4±0.09 -0.4±0.08
70.0 -0.4±0.17 -0.4±0.19 -0.4±0.2 -0.4±0.23 -0.4±0.16 -0.4±0.2 -0.4±0.13 -0.4±0.15 -0.4±0.09 -0.4±0.08
80.0 -0.4±0.19 -0.4±0.18 -0.4±0.19 -0.4±0.18 -0.4±0.13 -0.4±0.15 -0.4±0.14 -0.4±0.1 -0.4±0.1 -0.4±0.06
90.0 -0.4±0.2 -0.4±0.17 -0.4±0.21 -0.4±0.16 -0.4±0.09 -0.4±0.17 -0.4±0.13 -0.4±0.08 -0.4±0.08 -0.4±0.1
100.0 -0.4±0.15 -0.4±0.18 -0.4±0.19 -0.4±0.16 -0.4±0.15 -0.4±0.15 -0.4±0.1 -0.4±0.11 -0.4±0.06 -0.4±0.07
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.5±0.43 -0.4±0.47 -0.4±0.45 0.0±0.43 -0.2±0.41
20.0 -0.6±0.3 -0.4±0.36 -0.4±0.36 -0.4±0.38 -0.2±0.28
30.0 -0.4±0.29 -0.4±0.22 -0.4±0.34 -0.4±0.3 -0.2±0.32
40.0 -0.4±0.11 -0.4±0.17 -0.4±0.24 -0.4±0.21 -0.4±0.19
50.0 -0.4±0.08 -0.4±0.14 -0.4±0.12 -0.4±0.11 -0.2±0.19
60.0 -0.4±0.09 -0.4±0.07 -0.4±0.11 -0.4±0.16 -0.4±0.19
70.0 -0.4±0.08 -0.4±0.04 -0.4±0.07 -0.4±0.06 -0.4±0.13
80.0 -0.4±0.06 -0.4±0.0 -0.4±0.1 -0.4±0.06 -0.4±0.13
90.0 -0.4±0.07 -0.4±0.05 -0.4±0.07 -0.4±0.04 -0.4±0.09
100.0 -0.4±0.08 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.06
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Table 16. Metallicity Results - MIST - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.4±0.27 -0.3±0.2 -0.4±0.22 -0.2±0.27 -0.4±0.29 -0.3±0.29 -0.4±0.25 -0.3±0.26 -0.4±0.24 -0.4±0.35
20.0 -0.4±0.13 -0.4±0.19 -0.4±0.22 -0.4±0.2 -0.4±0.23 -0.4±0.27 -0.4±0.1 -0.4±0.16 -0.4±0.16 -0.4±0.14
30.0 -0.4±0.08 -0.4±0.16 -0.4±0.14 -0.4±0.11 -0.4±0.17 -0.4±0.23 -0.4±0.09 -0.4±0.09 -0.4±0.07 -0.4±0.1
40.0 -0.4±0.0 -0.4±0.19 -0.4±0.15 -0.4±0.08 -0.4±0.04 -0.4±0.18 -0.4±0.09 -0.4±0.1 -0.4±0.07 -0.4±0.08
50.0 -0.4±0.04 -0.4±0.07 -0.4±0.13 -0.4±0.17 -0.4±0.05 -0.4±0.08 -0.4±0.04 -0.4±0.06 -0.4±0.05 -0.4±0.08
60.0 -0.4±0.05 -0.4±0.12 -0.4±0.09 -0.4±0.11 -0.4±0.0 -0.4±0.09 -0.4±0.04 -0.4±0.08 -0.4±0.06 -0.4±0.06
70.0 -0.4±0.0 -0.4±0.12 -0.4±0.1 -0.4±0.08 -0.4±0.0 -0.4±0.08 -0.4±0.06 -0.4±0.06 -0.4±0.05 -0.4±0.05
80.0 -0.4±0.0 -0.4±0.14 -0.4±0.07 -0.4±0.12 -0.4±0.0 -0.4±0.08 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.08
90.0 -0.4±0.0 -0.4±0.0 -0.4±0.06 -0.4±0.08 -0.4±0.0 -0.4±0.08 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.08
100.0 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.08 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.04
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.4±0.26 -0.4±0.43 -0.4±0.41 -0.4±0.4 -0.4±0.39 -0.6±0.46 -0.7±0.4 -0.4±0.41 -0.3±0.34 -0.3±0.29
20.0 -0.4±0.12 -0.4±0.16 -0.4±0.19 -0.4±0.21 -0.4±0.21 -0.4±0.24 -0.4±0.25 -0.4±0.36 -0.4±0.25 -0.4±0.25
30.0 -0.4±0.15 -0.4±0.09 -0.4±0.13 -0.4±0.12 -0.4±0.15 -0.4±0.19 -0.4±0.16 -0.4±0.33 -0.4±0.28 -0.4±0.21
40.0 -0.4±0.08 -0.4±0.04 -0.4±0.13 -0.4±0.12 -0.4±0.13 -0.4±0.12 -0.4±0.16 -0.4±0.28 -0.4±0.2 -0.4±0.13
50.0 -0.4±0.09 -0.4±0.0 -0.4±0.09 -0.4±0.09 -0.4±0.14 -0.4±0.08 -0.4±0.15 -0.4±0.21 -0.4±0.17 -0.4±0.12
60.0 -0.4±0.09 -0.4±0.0 -0.4±0.09 -0.4±0.08 -0.4±0.08 -0.4±0.08 -0.4±0.08 -0.4±0.17 -0.4±0.12 -0.4±0.09
70.0 -0.4±0.08 -0.4±0.04 -0.4±0.07 -0.4±0.04 -0.4±0.11 -0.4±0.06 -0.4±0.09 -0.4±0.15 -0.4±0.1 -0.4±0.09
80.0 -0.4±0.04 -0.4±0.0 -0.4±0.06 -0.4±0.05 -0.4±0.04 -0.4±0.06 -0.4±0.07 -0.4±0.13 -0.4±0.09 -0.4±0.1
90.0 -0.4±0.05 -0.4±0.0 -0.4±0.08 -0.4±0.04 -0.4±0.05 -0.4±0.0 -0.4±0.05 -0.4±0.13 -0.4±0.11 -0.4±0.07
100.0 -0.4±0.04 -0.4±0.0 -0.4±0.06 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.11 -0.4±0.1 -0.4±0.08
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.3±0.37 -0.4±0.29 -0.2±0.28 -0.2±0.32 -0.4±0.4 -0.3±0.29 -0.4±0.36 -0.6±0.34 -0.6±0.26 -0.4±0.31
20.0 -0.4±0.25 -0.2±0.2 -0.4±0.28 -0.4±0.25 -0.4±0.26 -0.6±0.22 -0.5±0.16 -0.4±0.21 -0.5±0.21 -0.4±0.16
30.0 -0.4±0.15 -0.3±0.18 -0.4±0.26 -0.4±0.17 -0.4±0.27 -0.4±0.23 -0.4±0.14 -0.4±0.14 -0.4±0.11 -0.4±0.17
40.0 -0.4±0.19 -0.4±0.16 -0.4±0.21 -0.4±0.17 -0.4±0.21 -0.4±0.19 -0.4±0.14 -0.4±0.1 -0.4±0.13 -0.4±0.13
50.0 -0.4±0.16 -0.4±0.11 -0.4±0.13 -0.4±0.09 -0.6±0.2 -0.6±0.15 -0.4±0.12 -0.4±0.12 -0.4±0.14 -0.4±0.12
60.0 -0.4±0.17 -0.4±0.16 -0.4±0.12 -0.4±0.09 -0.4±0.16 -0.5±0.17 -0.4±0.12 -0.4±0.11 -0.4±0.15 -0.4±0.14
70.0 -0.4±0.19 -0.4±0.17 -0.4±0.11 -0.4±0.07 -0.4±0.16 -0.4±0.14 -0.4±0.13 -0.4±0.14 -0.4±0.12 -0.2±0.14
80.0 -0.4±0.1 -0.4±0.14 -0.4±0.11 -0.4±0.07 -0.4±0.16 -0.4±0.11 -0.4±0.12 -0.4±0.12 -0.4±0.14 -0.3±0.11
90.0 -0.4±0.12 -0.4±0.1 -0.4±0.05 -0.4±0.05 -0.4±0.16 -0.4±0.14 -0.4±0.12 -0.4±0.13 -0.4±0.11 -0.4±0.13
100.0 -0.4±0.08 -0.4±0.07 -0.4±0.07 -0.4±0.05 -0.4±0.12 -0.4±0.13 -0.4±0.12 -0.4±0.13 -0.4±0.1 -0.4±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.4±0.23 -0.4±0.27 -0.4±0.3 -0.4±0.28 -0.2±0.35
20.0 -0.4±0.15 -0.4±0.19 -0.4±0.21 -0.2±0.19 -0.2±0.21
30.0 -0.4±0.15 -0.4±0.17 -0.4±0.13 -0.2±0.11 -0.4±0.13
40.0 -0.4±0.15 -0.4±0.17 -0.4±0.12 -0.4±0.11 -0.4±0.09
50.0 -0.4±0.14 -0.4±0.15 -0.4±0.14 -0.4±0.1 -0.4±0.09
60.0 -0.4±0.14 -0.2±0.14 -0.4±0.13 -0.4±0.08 -0.4±0.09
70.0 -0.4±0.16 -0.4±0.15 -0.4±0.12 -0.4±0.06 -0.4±0.09
80.0 -0.4±0.13 -0.4±0.13 -0.4±0.1 -0.4±0.08 -0.4±0.08
90.0 -0.3±0.11 -0.4±0.12 -0.4±0.1 -0.4±0.07 -0.4±0.05
100.0 -0.4±0.08 -0.4±0.12 -0.4±0.1 -0.4±0.07 -0.4±0.09
MNRAS 000, 1 – 44 (2020)
37
Table 17. Metallicity Results - MIST - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.2±0.22 -0.4±0.18 -0.4±0.43 -0.2±0.17 -0.2±0.16 -0.2±0.17 -0.2±0.17 -0.2±0.15 -0.2±0.16 -0.2±0.36
20.0 -0.4±0.17 -0.4±0.13 -0.4±0.34 -0.4±0.11 -0.4±0.12 -0.3±0.16 -0.4±0.14 -0.2±0.14 -0.3±0.1 -0.4±0.16
30.0 -0.4±0.11 -0.4±0.11 -0.4±0.22 -0.4±0.11 -0.4±0.1 -0.4±0.1 -0.4±0.1 -0.4±0.11 -0.4±0.1 -0.4±0.15
40.0 -0.4±0.09 -0.4±0.13 -0.4±0.09 -0.4±0.07 -0.4±0.08 -0.4±0.1 -0.4±0.09 -0.4±0.11 -0.4±0.11 -0.4±0.1
50.0 -0.4±0.09 -0.4±0.1 -0.4±0.1 -0.4±0.06 -0.4±0.0 -0.4±0.11 -0.4±0.1 -0.4±0.1 -0.4±0.08 -0.4±0.04
60.0 -0.4±0.08 -0.4±0.12 -0.4±0.06 -0.4±0.09 -0.4±0.0 -0.4±0.08 -0.4±0.04 -0.4±0.07 -0.4±0.07 -0.4±0.04
70.0 -0.4±0.06 -0.4±0.04 -0.4±0.09 -0.4±0.0 -0.4±0.0 -0.4±0.09 -0.4±0.06 -0.4±0.09 -0.4±0.07 -0.4±0.04
80.0 -0.4±0.08 -0.4±0.0 -0.4±0.04 -0.4±0.08 -0.4±0.0 -0.4±0.09 -0.4±0.0 -0.4±0.07 -0.4±0.05 -0.4±0.04
90.0 -0.4±0.04 -0.4±0.0 -0.4±0.0 -0.4±0.04 -0.4±0.0 -0.4±0.09 -0.4±0.0 -0.4±0.06 -0.4±0.04 -0.4±0.0
100.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.1 -0.4±0.0 -0.4±0.07 -0.4±0.04 -0.4±0.0
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.4±0.36 0.0±0.29 0.0±0.26 -0.4±0.23 -0.4±0.22 -0.4±0.36 -0.5±0.42 -0.5±0.39 -0.4±0.29 -0.4±0.32
20.0 -0.4±0.26 -0.4±0.31 -0.4±0.19 -0.4±0.17 -0.4±0.22 -0.4±0.21 -0.4±0.34 -0.4±0.36 -0.6±0.25 -0.4±0.23
30.0 -0.4±0.13 -0.4±0.13 -0.4±0.17 -0.4±0.19 -0.4±0.21 -0.4±0.15 -0.4±0.26 -0.4±0.31 -0.4±0.21 -0.4±0.2
40.0 -0.4±0.11 -0.4±0.13 -0.4±0.1 -0.4±0.12 -0.4±0.2 -0.4±0.08 -0.4±0.27 -0.4±0.27 -0.4±0.16 -0.4±0.17
50.0 -0.4±0.0 -0.4±0.06 -0.4±0.12 -0.4±0.14 -0.4±0.16 -0.4±0.08 -0.4±0.17 -0.4±0.21 -0.4±0.15 -0.4±0.12
60.0 -0.4±0.0 -0.4±0.06 -0.4±0.1 -0.4±0.11 -0.4±0.11 -0.4±0.07 -0.4±0.16 -0.4±0.25 -0.4±0.13 -0.4±0.13
70.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.06 -0.4±0.07 -0.4±0.07 -0.4±0.23 -0.4±0.14 -0.4±0.15
80.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.06 -0.4±0.1 -0.4±0.21 -0.4±0.12 -0.4±0.07
90.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.0 -0.4±0.1 -0.4±0.1 -0.4±0.09 -0.4±0.1
100.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.0 -0.4±0.05 -0.4±0.1 -0.4±0.14 -0.4±0.08 -0.4±0.08
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.3 -0.4±0.36 -0.4±0.51 -0.4±0.33 -0.6±0.46 -0.5±0.4 -0.8±0.41 -0.2±0.46 -0.3±0.39 -0.6±0.35
20.0 -0.4±0.3 -0.4±0.34 -0.4±0.35 -0.4±0.32 -0.5±0.4 -0.4±0.31 -0.3±0.35 -0.4±0.34 -0.4±0.33 -0.4±0.33
30.0 -0.4±0.3 -0.4±0.28 -0.4±0.41 -0.4±0.24 -0.6±0.29 -0.4±0.24 -0.4±0.19 -0.4±0.25 -0.4±0.26 -0.4±0.32
40.0 -0.4±0.15 -0.4±0.18 -0.4±0.3 -0.4±0.21 -0.4±0.19 -0.6±0.22 -0.4±0.18 -0.4±0.16 -0.4±0.17 -0.4±0.28
50.0 -0.4±0.13 -0.4±0.15 -0.4±0.24 -0.4±0.24 -0.4±0.18 -0.4±0.19 -0.4±0.19 -0.4±0.23 -0.4±0.15 -0.4±0.24
60.0 -0.4±0.12 -0.4±0.19 -0.4±0.25 -0.4±0.11 -0.4±0.16 -0.4±0.14 -0.4±0.17 -0.4±0.17 -0.4±0.18 -0.4±0.2
70.0 -0.4±0.11 -0.4±0.16 -0.4±0.17 -0.4±0.06 -0.4±0.17 -0.4±0.13 -0.4±0.13 -0.4±0.07 -0.4±0.17 -0.4±0.2
80.0 -0.4±0.1 -0.4±0.13 -0.4±0.13 -0.4±0.12 -0.4±0.11 -0.4±0.1 -0.4±0.13 -0.4±0.08 -0.4±0.12 -0.4±0.15
90.0 -0.4±0.05 -0.4±0.1 -0.4±0.16 -0.4±0.0 -0.4±0.08 -0.4±0.13 -0.4±0.13 -0.4±0.05 -0.4±0.11 -0.4±0.13
100.0 -0.4±0.04 -0.4±0.14 -0.4±0.11 -0.4±0.0 -0.4±0.09 -0.4±0.13 -0.4±0.11 -0.4±0.05 -0.4±0.08 -0.4±0.16
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.2±0.38 -0.4±0.3 -0.2±0.24 0.0±0.23 0.0±0.22
20.0 -0.4±0.34 -0.4±0.28 -0.2±0.24 -0.2±0.21 -0.2±0.2
30.0 -0.4±0.28 -0.3±0.26 -0.4±0.19 -0.2±0.19 -0.2±0.18
40.0 -0.4±0.26 -0.4±0.16 -0.4±0.19 -0.4±0.17 -0.2±0.12
50.0 -0.4±0.23 -0.4±0.17 -0.4±0.19 -0.4±0.15 -0.4±0.11
60.0 -0.4±0.16 -0.4±0.15 -0.4±0.18 -0.4±0.1 -0.4±0.1
70.0 -0.4±0.21 -0.4±0.15 -0.4±0.18 -0.4±0.09 -0.4±0.09
80.0 -0.4±0.15 -0.4±0.12 -0.4±0.12 -0.4±0.09 -0.4±0.09
90.0 -0.4±0.16 -0.4±0.13 -0.4±0.17 -0.4±0.11 -0.4±0.07
100.0 -0.4±0.1 -0.4±0.11 -0.4±0.17 -0.4±0.1 -0.4±0.05
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Table 18. Metallicity Results - MIST - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.4±0.47 0.0±0.4 0.0±0.36 0.0±0.41 0.2±0.26 0.2±0.23 -0.2±0.28 0.2±0.29 -0.2±0.31 -0.2±0.29
20.0 -0.2±0.36 0.2±0.28 -0.3±0.38 0.1±0.24 -0.2±0.22 0.1±0.13 -0.4±0.27 -0.2±0.21 -0.4±0.27 -0.2±0.35
30.0 -0.4±0.35 0.0±0.23 -0.4±0.31 0.0±0.24 -0.2±0.22 0.0±0.28 -0.4±0.27 -0.4±0.21 -0.4±0.22 -0.4±0.18
40.0 -0.4±0.28 0.0±0.28 -0.4±0.29 -0.4±0.28 -0.2±0.21 0.0±0.28 -0.4±0.21 -0.4±0.23 -0.4±0.21 -0.4±0.28
50.0 -0.4±0.23 0.0±0.26 -0.4±0.33 0.0±0.27 -0.4±0.14 0.0±0.24 -0.4±0.22 -0.3±0.13 -0.4±0.2 -0.4±0.16
60.0 -0.6±0.26 -0.4±0.26 -0.5±0.26 0.0±0.26 -0.3±0.16 0.0±0.27 -0.4±0.16 -0.4±0.15 -0.4±0.11 -0.4±0.16
70.0 -0.4±0.25 -0.4±0.28 -0.4±0.22 0.0±0.29 -0.2±0.11 -0.4±0.24 -0.4±0.06 -0.2±0.14 -0.4±0.12 -0.4±0.07
80.0 -0.4±0.29 -0.4±0.33 -0.4±0.24 -0.2±0.3 -0.4±0.14 -0.4±0.23 -0.4±0.04 -0.4±0.1 -0.4±0.06 -0.4±0.1
90.0 -0.4±0.28 -0.4±0.23 -0.4±0.2 -0.2±0.27 -0.4±0.16 -0.4±0.25 -0.4±0.0 -0.4±0.11 -0.4±0.1 -0.4±0.0
100.0 -0.4±0.28 -0.4±0.21 -0.4±0.24 -0.4±0.25 -0.4±0.1 -0.4±0.25 -0.4±0.0 -0.4±0.1 -0.4±0.0 -0.4±0.07
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 0.0±0.33 0.2±0.36 0.0±0.33 -0.2±0.33 0.1±0.4 0.2±0.36 0.2±0.42 0.2±0.32 0.0±0.37 0.2±0.4
20.0 -0.4±0.33 -0.4±0.3 -0.4±0.39 -0.4±0.36 -0.4±0.34 -0.2±0.39 -0.2±0.38 -0.2±0.34 -0.4±0.31 -0.2±0.37
30.0 -0.4±0.27 -0.4±0.25 -0.5±0.25 -0.4±0.3 -0.4±0.29 -0.4±0.36 -0.4±0.25 -0.2±0.29 -0.4±0.37 -0.4±0.32
40.0 -0.4±0.25 -0.4±0.3 -0.5±0.22 -0.4±0.28 -0.4±0.25 -0.4±0.25 -0.4±0.27 -0.4±0.27 -0.4±0.26 -0.4±0.24
50.0 -0.4±0.19 -0.4±0.19 -0.4±0.3 -0.6±0.18 -0.6±0.24 -0.4±0.18 -0.4±0.27 -0.4±0.19 -0.4±0.26 -0.4±0.22
60.0 -0.4±0.16 -0.4±0.2 -0.4±0.18 -0.5±0.2 -0.5±0.15 -0.4±0.15 -0.4±0.18 -0.4±0.19 -0.4±0.23 -0.4±0.22
70.0 -0.4±0.16 -0.4±0.18 -0.4±0.15 -0.4±0.14 -0.4±0.19 -0.4±0.13 -0.4±0.23 -0.4±0.21 -0.4±0.22 -0.4±0.23
80.0 -0.4±0.09 -0.4±0.09 -0.4±0.13 -0.6±0.19 -0.4±0.18 -0.4±0.14 -0.4±0.2 -0.4±0.16 -0.4±0.16 -0.4±0.19
90.0 -0.4±0.11 -0.4±0.09 -0.4±0.16 -0.4±0.15 -0.4±0.17 -0.6±0.15 -0.4±0.2 -0.4±0.17 -0.4±0.14 -0.4±0.19
100.0 -0.4±0.15 -0.4±0.0 -0.4±0.14 -0.4±0.16 -0.4±0.14 -0.4±0.19 -0.4±0.14 -0.4±0.15 -0.4±0.18 -0.4±0.11
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 0.2±0.36 -0.2±0.38 -0.2±0.37 -0.4±0.45 -0.7±0.48 -0.2±0.51 -0.4±0.41 -0.6±0.47 -0.5±0.46 0.0±0.53
20.0 -0.2±0.44 -0.3±0.38 -0.4±0.34 -0.5±0.42 -0.4±0.39 -0.6±0.34 -0.4±0.35 -0.4±0.38 -0.4±0.45 -0.4±0.4
30.0 -0.4±0.33 -0.4±0.32 -0.4±0.38 -0.4±0.34 -0.4±0.41 -0.4±0.42 -0.4±0.34 -0.3±0.33 -0.4±0.38 -0.4±0.36
40.0 -0.4±0.33 -0.4±0.25 -0.4±0.26 -0.4±0.36 -0.3±0.36 -0.4±0.27 -0.4±0.26 -0.4±0.24 -0.4±0.17 -0.4±0.26
50.0 -0.4±0.3 -0.4±0.21 -0.4±0.27 -0.4±0.29 -0.4±0.3 -0.4±0.13 -0.4±0.19 -0.4±0.21 -0.4±0.16 -0.4±0.22
60.0 -0.4±0.33 -0.4±0.16 -0.4±0.22 -0.4±0.23 -0.4±0.31 -0.6±0.16 -0.4±0.18 -0.4±0.15 -0.4±0.2 -0.4±0.21
70.0 -0.4±0.3 -0.4±0.17 -0.3±0.25 -0.4±0.22 -0.4±0.21 -0.4±0.15 -0.4±0.13 -0.4±0.17 -0.4±0.19 -0.4±0.24
80.0 -0.4±0.17 -0.4±0.11 -0.4±0.18 -0.4±0.16 -0.4±0.23 -0.6±0.15 -0.4±0.14 -0.4±0.18 -0.4±0.14 -0.4±0.14
90.0 -0.4±0.17 -0.4±0.12 -0.4±0.16 -0.4±0.15 -0.4±0.25 -0.4±0.15 -0.4±0.11 -0.4±0.09 -0.4±0.13 -0.4±0.11
100.0 -0.4±0.19 -0.4±0.12 -0.4±0.18 -0.4±0.15 -0.4±0.2 -0.4±0.12 -0.4±0.14 -0.4±0.12 -0.4±0.13 -0.4±0.15
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.7±0.49 -0.3±0.49 -0.4±0.55 -0.6±0.48 -0.4±0.45
20.0 -0.7±0.42 -0.4±0.46 -0.4±0.4 -0.3±0.42 -0.2±0.42
30.0 -0.4±0.43 -0.5±0.33 -0.4±0.38 -0.3±0.35 -0.3±0.28
40.0 -0.4±0.26 -0.4±0.31 -0.4±0.29 -0.4±0.29 -0.4±0.2
50.0 -0.4±0.32 -0.4±0.24 -0.4±0.23 -0.4±0.25 -0.4±0.14
60.0 -0.4±0.23 -0.4±0.19 -0.4±0.18 -0.4±0.13 -0.4±0.18
70.0 -0.4±0.17 -0.4±0.21 -0.4±0.13 -0.4±0.17 -0.4±0.16
80.0 -0.4±0.19 -0.4±0.12 -0.4±0.11 -0.4±0.15 -0.4±0.13
90.0 -0.4±0.24 -0.4±0.11 -0.4±0.1 -0.4±0.11 -0.4±0.12
100.0 -0.4±0.13 -0.4±0.1 -0.4±0.07 -0.4±0.13 -0.4±0.12
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Table 19. Metallicity Results - MIST models Padova clusters - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.2±0.13 -0.2±0.2 -0.4±0.29 -0.3±0.31 -0.2±0.3 -0.4±0.31 -0.1±0.34 -0.6±0.38 -0.3±0.45 -0.6±0.4
20.0 -0.2±0.1 -0.4±0.11 -0.4±0.26 -0.3±0.25 -0.4±0.12 -0.6±0.35 -0.2±0.26 -0.4±0.31 -0.4±0.37 -0.6±0.37
30.0 -0.4±0.1 -0.4±0.15 -0.6±0.29 -0.4±0.16 -0.4±0.11 -0.6±0.29 -0.2±0.24 -0.4±0.28 -0.4±0.31 -0.6±0.39
40.0 -0.4±0.09 -0.4±0.18 -0.6±0.27 -0.4±0.11 -0.2±0.11 -0.6±0.23 -0.2±0.16 -0.4±0.3 0.0±0.29 0.0±0.39
50.0 -0.4±0.09 -0.4±0.16 -0.6±0.29 -0.4±0.11 -0.2±0.09 -0.6±0.17 -0.2±0.2 -0.4±0.24 -0.4±0.26 0.0±0.37
60.0 -0.4±0.08 -0.4±0.16 -0.6±0.21 -0.2±0.09 -0.2±0.08 -0.6±0.12 -0.2±0.23 -0.4±0.24 0.0±0.33 0.0±0.39
70.0 -0.4±0.08 -0.4±0.15 -0.8±0.14 -0.2±0.08 -0.2±0.06 -0.6±0.1 -0.2±0.23 -0.4±0.27 -0.4±0.33 -0.8±0.39
80.0 -0.4±0.08 -0.4±0.09 -0.6±0.1 -0.2±0.1 -0.2±0.08 -0.6±0.07 -0.2±0.23 -0.4±0.21 -0.4±0.27 -0.8±0.37
90.0 -0.4±0.06 -0.4±0.14 -0.6±0.21 -0.2±0.1 -0.2±0.05 -0.6±0.0 -0.2±0.19 -0.4±0.18 -0.4±0.3 -0.8±0.3
100.0 -0.4±0.05 -0.4±0.12 -0.7±0.1 -0.2±0.09 -0.2±0.05 -0.6±0.0 -0.2±0.24 -0.4±0.13 -0.4±0.28 -0.8±0.41
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.4±0.42 0.0±0.42 0.0±0.47 0.0±0.53 0.0±0.47 -0.1±0.38 -0.2±0.46 -0.2±0.33 0.0±0.37 0.0±0.36
20.0 -0.6±0.4 0.0±0.35 0.0±0.54 0.0±0.55 0.0±0.31 -0.2±0.29 -0.2±0.31 -0.2±0.27 -0.1±0.24 -0.4±0.27
30.0 0.0±0.42 0.0±0.42 0.0±0.46 0.2±0.41 0.0±0.16 -0.1±0.16 -0.2±0.24 -0.2±0.25 0.0±0.21 -0.2±0.25
40.0 0.0±0.4 0.0±0.43 0.0±0.45 0.2±0.31 0.2±0.1 0.0±0.15 -0.2±0.15 -0.2±0.24 -0.2±0.23 -0.4±0.16
50.0 0.0±0.4 0.0±0.42 0.0±0.41 0.2±0.04 0.2±0.1 -0.2±0.13 -0.2±0.09 -0.2±0.19 0.0±0.19 -0.2±0.15
60.0 0.0±0.4 0.0±0.42 0.0±0.48 0.2±0.04 0.2±0.1 0.0±0.11 -0.2±0.13 -0.2±0.19 -0.2±0.17 -0.4±0.15
70.0 0.0±0.39 0.0±0.44 0.0±0.46 0.2±0.06 0.2±0.1 0.0±0.1 -0.2±0.05 -0.2±0.14 -0.2±0.17 -0.4±0.08
80.0 -0.8±0.4 0.0±0.45 0.0±0.33 0.2±0.04 0.0±0.1 0.0±0.1 -0.2±0.1 -0.2±0.14 -0.1±0.17 -0.4±0.09
90.0 -0.8±0.4 0.0±0.45 0.0±0.35 0.2±0.0 0.1±0.1 0.0±0.1 -0.2±0.05 -0.2±0.12 -0.2±0.15 -0.4±0.09
100.0 -0.8±0.4 0.0±0.38 0.0±0.38 0.2±0.0 0.2±0.1 0.0±0.1 -0.2±0.07 -0.2±0.12 0.0±0.15 -0.4±0.09
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.31 -0.2±0.36 -0.4±0.27 -0.3±0.29 -0.2±0.29 -0.4±0.29 -0.4±0.24 -0.4±0.35 -0.5±0.3 -0.4±0.2
20.0 -0.2±0.26 -0.4±0.26 -0.4±0.26 -0.2±0.32 -0.4±0.34 -0.4±0.22 -0.4±0.19 -0.4±0.17 -0.4±0.23 -0.4±0.17
30.0 -0.2±0.22 -0.2±0.22 -0.2±0.24 -0.4±0.33 -0.4±0.23 -0.5±0.2 -0.4±0.14 -0.4±0.14 -0.4±0.13 -0.4±0.13
40.0 -0.4±0.19 -0.2±0.2 -0.4±0.2 -0.4±0.32 -0.4±0.18 -0.4±0.17 -0.4±0.13 -0.3±0.13 -0.4±0.13 -0.2±0.1
50.0 -0.5±0.15 -0.2±0.21 -0.4±0.17 -0.6±0.32 -0.4±0.18 -0.4±0.15 -0.4±0.14 -0.4±0.14 -0.4±0.1 -0.4±0.13
60.0 -0.4±0.13 -0.4±0.16 -0.4±0.17 -0.6±0.27 -0.5±0.19 -0.4±0.13 -0.4±0.14 -0.4±0.13 -0.2±0.14 -0.4±0.14
70.0 -0.6±0.15 -0.4±0.24 -0.4±0.06 -0.6±0.28 -0.4±0.18 -0.4±0.12 -0.4±0.14 -0.4±0.12 -0.4±0.11 -0.4±0.12
80.0 -0.4±0.11 -0.2±0.26 -0.4±0.1 -0.6±0.32 -0.6±0.19 -0.4±0.14 -0.4±0.11 -0.4±0.1 -0.4±0.11 -0.4±0.1
90.0 -0.6±0.14 -0.2±0.24 -0.4±0.08 -0.6±0.21 -0.4±0.13 -0.4±0.15 -0.4±0.11 -0.2±0.11 -0.2±0.11 -0.2±0.13
100.0 -0.4±0.1 -0.4±0.27 -0.4±0.07 -0.6±0.24 -0.4±0.14 -0.6±0.15 -0.4±0.11 -0.4±0.09 -0.3±0.1 -0.4±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.4±0.26 -0.4±0.35 -0.3±0.34 -0.2±0.24 -0.2±0.27
20.0 -0.4±0.16 -0.4±0.15 -0.4±0.16 -0.4±0.11 -0.2±0.19
30.0 -0.4±0.17 -0.4±0.17 -0.4±0.14 -0.2±0.1 -0.4±0.11
40.0 -0.4±0.15 -0.4±0.14 -0.4±0.11 -0.2±0.1 -0.4±0.1
50.0 -0.2±0.13 -0.3±0.17 -0.4±0.13 -0.3±0.1 -0.4±0.1
60.0 -0.4±0.13 -0.2±0.16 -0.4±0.12 -0.4±0.1 -0.3±0.1
70.0 -0.4±0.13 -0.4±0.14 -0.4±0.12 -0.4±0.09 -0.4±0.1
80.0 -0.3±0.17 -0.2±0.14 -0.4±0.11 -0.4±0.1 -0.4±0.1
90.0 -0.4±0.18 -0.4±0.11 -0.4±0.1 -0.2±0.1 -0.4±0.1
100.0 -0.4±0.14 -0.2±0.1 -0.4±0.12 -0.2±0.1 -0.4±0.09
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Table 20. Metallicity Results - MIST models Padova clusters - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.2±0.15 -0.2±0.21 0.2±0.51 -0.1±0.43 -0.2±0.18 -0.2±0.16 -0.2±0.21 -0.2±0.17 -0.2±0.22 -0.2±0.42
20.0 -0.2±0.13 -0.2±0.12 -0.4±0.37 -0.4±0.35 -0.4±0.22 -0.2±0.17 -0.2±0.18 -0.2±0.21 -0.2±0.24 0.0±0.44
30.0 -0.1±0.14 -0.2±0.1 -0.4±0.29 -0.3±0.34 -0.4±0.23 -0.2±0.18 -0.4±0.15 -0.4±0.27 -0.2±0.24 -0.3±0.41
40.0 -0.2±0.1 -0.2±0.1 -0.4±0.32 -0.2±0.31 -0.5±0.28 -0.2±0.18 -0.2±0.16 -0.2±0.28 -0.1±0.24 0.0±0.4
50.0 -0.2±0.11 -0.2±0.1 -0.4±0.26 -0.2±0.23 -0.6±0.24 -0.4±0.16 -0.4±0.15 0.0±0.27 -0.1±0.26 0.0±0.42
60.0 -0.2±0.07 -0.2±0.12 -0.4±0.24 -0.2±0.21 -0.6±0.26 -0.2±0.17 -0.4±0.13 0.0±0.29 0.0±0.23 0.0±0.39
70.0 -0.2±0.08 -0.2±0.1 -0.4±0.21 -0.2±0.17 -0.2±0.27 -0.2±0.16 -0.4±0.11 0.0±0.29 0.0±0.23 0.0±0.18
80.0 -0.2±0.04 -0.2±0.07 -0.4±0.18 -0.2±0.19 -0.2±0.3 -0.4±0.15 -0.4±0.11 0.0±0.28 0.0±0.15 0.0±0.27
90.0 -0.2±0.08 -0.2±0.08 -0.4±0.15 -0.2±0.2 -0.2±0.3 -0.2±0.16 -0.4±0.08 0.0±0.3 0.0±0.11 0.0±0.11
100.0 -0.2±0.04 -0.2±0.1 -0.4±0.11 -0.2±0.18 -0.6±0.28 -0.2±0.11 -0.4±0.07 0.0±0.23 0.0±0.11 0.0±0.18
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.6±0.38 -0.6±0.41 0.0±0.19 0.0±0.2 -0.2±0.2 -0.2±0.19 -0.4±0.44 -0.6±0.37 -0.2±0.32 -0.5±0.34
20.0 -0.6±0.38 -0.6±0.42 0.1±0.26 0.0±0.18 0.0±0.19 -0.2±0.17 -0.3±0.37 -0.4±0.26 -0.3±0.26 -0.2±0.21
30.0 -0.6±0.34 0.0±0.43 0.2±0.13 0.0±0.17 -0.2±0.15 -0.2±0.19 -0.4±0.24 -0.4±0.28 -0.2±0.23 -0.4±0.16
40.0 -0.6±0.4 0.0±0.45 0.2±0.11 0.0±0.17 0.0±0.13 -0.4±0.18 -0.4±0.21 -0.4±0.19 -0.2±0.17 -0.4±0.18
50.0 0.0±0.28 0.0±0.3 0.2±0.1 0.0±0.12 -0.2±0.14 -0.2±0.16 -0.4±0.17 -0.4±0.15 -0.2±0.12 -0.4±0.16
60.0 0.0±0.33 0.0±0.35 0.2±0.07 0.1±0.11 0.0±0.14 -0.2±0.12 -0.4±0.12 -0.4±0.18 -0.2±0.12 -0.4±0.12
70.0 0.0±0.26 0.0±0.32 0.2±0.1 0.0±0.1 -0.2±0.11 -0.2±0.12 -0.4±0.14 -0.4±0.14 -0.2±0.05 -0.4±0.12
80.0 -0.6±0.32 0.0±0.18 0.2±0.08 0.0±0.11 0.0±0.1 -0.2±0.09 -0.4±0.12 -0.4±0.11 -0.2±0.13 -0.4±0.12
90.0 0.0±0.23 0.0±0.43 0.2±0.0 0.0±0.09 0.0±0.1 -0.2±0.1 -0.4±0.12 -0.4±0.14 -0.2±0.05 -0.4±0.1
100.0 0.0±0.28 0.0±0.0 0.2±0.08 0.0±0.1 -0.2±0.1 -0.2±0.08 -0.4±0.09 -0.4±0.12 -0.2±0.06 -0.4±0.12
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.4±0.36 -0.4±0.46 -0.8±0.53 -0.4±0.47 -0.4±0.48 -0.4±0.41 -0.4±0.38 -0.2±0.36 -0.6±0.39 -0.6±0.36
20.0 -0.3±0.21 -0.4±0.42 -0.4±0.4 -0.4±0.36 -0.6±0.37 -0.6±0.28 -0.4±0.41 -0.4±0.38 -0.4±0.32 -0.6±0.28
30.0 -0.4±0.24 -0.3±0.3 -0.4±0.38 -0.2±0.37 -0.5±0.33 -0.4±0.23 -0.4±0.32 -0.4±0.24 -0.5±0.31 -0.4±0.26
40.0 -0.4±0.21 -0.4±0.19 -0.4±0.25 -0.5±0.35 -0.4±0.35 -0.4±0.2 -0.4±0.28 -0.4±0.2 -0.3±0.28 -0.4±0.22
50.0 -0.4±0.19 -0.3±0.19 -0.4±0.3 -0.5±0.34 -0.5±0.24 -0.5±0.17 -0.4±0.21 -0.4±0.18 -0.4±0.19 -0.4±0.27
60.0 -0.4±0.16 -0.2±0.15 -0.4±0.24 -0.6±0.29 -0.4±0.18 -0.4±0.15 -0.4±0.21 -0.3±0.13 -0.4±0.17 -0.4±0.19
70.0 -0.4±0.16 -0.4±0.14 -0.4±0.17 -0.6±0.25 -0.4±0.11 -0.4±0.14 -0.4±0.12 -0.4±0.15 -0.4±0.18 -0.4±0.18
80.0 -0.4±0.15 -0.4±0.15 -0.4±0.3 -0.6±0.27 -0.6±0.13 -0.4±0.14 -0.4±0.05 -0.4±0.1 -0.4±0.15 -0.4±0.15
90.0 -0.3±0.15 -0.4±0.1 -0.4±0.14 -0.6±0.3 -0.4±0.09 -0.4±0.13 -0.4±0.12 -0.4±0.12 -0.4±0.11 -0.4±0.15
100.0 -0.4±0.16 -0.4±0.13 -0.4±0.11 -0.6±0.16 -0.4±0.09 -0.4±0.11 -0.4±0.12 -0.4±0.1 -0.4±0.13 -0.4±0.13
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.4±0.37 -0.2±0.33 -0.2±0.3 -0.2±0.28 0.0±0.21
20.0 -0.6±0.38 -0.4±0.27 -0.4±0.26 -0.2±0.29 -0.3±0.22
30.0 -0.3±0.35 -0.2±0.21 -0.2±0.25 -0.4±0.24 -0.2±0.21
40.0 -0.4±0.28 -0.4±0.19 -0.4±0.17 -0.4±0.21 -0.2±0.18
50.0 -0.3±0.27 -0.4±0.15 -0.3±0.15 -0.2±0.18 -0.2±0.1
60.0 -0.4±0.16 -0.4±0.14 -0.4±0.14 -0.2±0.19 -0.2±0.1
70.0 -0.2±0.18 -0.4±0.12 -0.4±0.13 -0.2±0.17 -0.2±0.13
80.0 -0.4±0.19 -0.4±0.14 -0.3±0.13 -0.2±0.18 -0.2±0.13
90.0 -0.2±0.12 -0.4±0.11 -0.2±0.1 -0.2±0.15 -0.2±0.1
100.0 -0.3±0.13 -0.4±0.1 -0.2±0.11 -0.4±0.17 -0.2±0.08
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Table 21. Metallicity Results - MIST models Padova clusters - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 0.2±0.14 0.0±0.49 0.2±0.16 0.0±0.34 0.0±0.36 0.2±0.21 0.2±0.24 0.2±0.19 0.2±0.13 0.1±0.26
20.0 0.0±0.38 0.0±0.48 0.0±0.22 0.0±0.29 0.0±0.21 0.0±0.22 0.0±0.12 0.1±0.2 0.1±0.16 0.0±0.23
30.0 0.0±0.42 -0.8±0.49 0.0±0.3 0.0±0.23 0.0±0.25 0.0±0.19 0.0±0.15 0.0±0.16 0.0±0.13 0.0±0.25
40.0 0.0±0.4 -0.8±0.37 0.0±0.34 -0.2±0.23 0.0±0.21 0.0±0.21 0.0±0.23 0.0±0.14 0.0±0.13 0.0±0.29
50.0 0.0±0.46 -0.8±0.35 0.0±0.32 0.0±0.25 -0.2±0.23 -0.2±0.19 0.0±0.23 0.0±0.12 0.0±0.14 0.0±0.23
60.0 0.0±0.46 -0.8±0.24 -0.4±0.33 0.0±0.22 -0.2±0.22 -0.2±0.18 0.0±0.29 0.1±0.11 0.0±0.21 0.0±0.31
70.0 0.0±0.47 -0.8±0.11 0.0±0.31 -0.2±0.26 -0.2±0.21 -0.2±0.19 0.0±0.26 0.0±0.14 0.0±0.2 0.0±0.27
80.0 0.0±0.48 -0.8±0.35 -0.4±0.28 -0.2±0.2 -0.2±0.21 -0.2±0.2 0.0±0.27 0.0±0.1 0.0±0.15 0.0±0.25
90.0 0.0±0.47 -0.8±0.19 -0.4±0.29 -0.3±0.23 -0.2±0.23 -0.2±0.12 0.0±0.22 0.0±0.12 0.0±0.21 0.0±0.26
100.0 0.0±0.49 -0.8±0.12 -0.4±0.32 -0.2±0.23 -0.2±0.21 -0.2±0.14 -0.4±0.28 0.2±0.1 0.0±0.22 0.0±0.27
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 0.2±0.33 0.0±0.39 0.2±0.33 0.0±0.37 0.2±0.28 0.2±0.38 0.2±0.35 0.0±0.32 0.2±0.34 0.2±0.45
20.0 0.0±0.23 0.0±0.35 0.2±0.36 0.2±0.38 0.1±0.37 -0.2±0.36 -0.2±0.37 -0.2±0.32 -0.2±0.35 -0.2±0.39
30.0 0.0±0.28 -0.1±0.38 0.0±0.4 0.0±0.42 -0.2±0.43 -0.2±0.34 -0.2±0.33 -0.2±0.33 -0.2±0.36 -0.2±0.38
40.0 0.0±0.27 0.0±0.29 0.0±0.42 -0.5±0.47 0.0±0.45 -0.2±0.38 -0.5±0.38 -0.2±0.35 -0.2±0.33 -0.4±0.28
50.0 0.0±0.26 0.0±0.38 0.0±0.4 0.0±0.45 0.0±0.46 -0.2±0.32 -0.6±0.29 -0.3±0.27 -0.2±0.28 -0.4±0.29
60.0 0.0±0.28 -0.4±0.36 0.0±0.44 -0.4±0.5 -0.5±0.51 -0.2±0.39 -0.4±0.28 -0.4±0.27 -0.2±0.25 -0.4±0.24
70.0 0.0±0.27 0.0±0.35 -0.7±0.38 -0.8±0.48 0.0±0.48 -0.2±0.38 -0.3±0.27 -0.3±0.2 -0.2±0.22 -0.4±0.17
80.0 0.0±0.3 0.0±0.34 -0.6±0.43 -0.8±0.46 0.0±0.47 -0.1±0.39 -0.6±0.28 -0.4±0.21 -0.2±0.25 -0.4±0.17
90.0 0.0±0.27 0.0±0.33 -0.8±0.35 -0.8±0.47 0.0±0.47 -0.2±0.42 -0.6±0.21 -0.2±0.29 -0.2±0.22 -0.4±0.19
100.0 0.0±0.31 -0.5±0.35 -0.8±0.33 -0.8±0.45 0.0±0.48 -0.2±0.37 -0.5±0.27 -0.2±0.19 -0.2±0.24 -0.4±0.18
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.46 -0.2±0.41 -0.2±0.38 -0.5±0.44 -0.3±0.44 -0.1±0.38 -0.2±0.44 0.1±0.37 -0.3±0.52 -0.4±0.49
20.0 -0.3±0.5 -0.4±0.34 -0.4±0.38 -0.6±0.34 -0.6±0.43 -0.2±0.4 -0.6±0.37 -0.4±0.39 -0.4±0.46 -0.4±0.4
30.0 -0.3±0.47 -0.2±0.31 -0.4±0.35 -0.6±0.33 -0.4±0.28 -0.5±0.35 -0.4±0.32 -0.4±0.33 -0.4±0.27 -0.4±0.34
40.0 -0.6±0.35 -0.4±0.25 -0.4±0.24 -0.6±0.33 -0.4±0.35 -0.4±0.26 -0.4±0.28 -0.3±0.21 -0.4±0.29 -0.4±0.26
50.0 -0.2±0.33 -0.3±0.21 -0.4±0.26 -0.6±0.25 -0.3±0.36 -0.4±0.24 -0.4±0.21 -0.4±0.24 -0.4±0.23 -0.4±0.33
60.0 -0.4±0.27 -0.4±0.15 -0.4±0.28 -0.6±0.2 -0.4±0.25 -0.4±0.14 -0.4±0.21 -0.4±0.18 -0.4±0.24 -0.4±0.25
70.0 -0.4±0.22 -0.4±0.11 -0.4±0.18 -0.6±0.18 -0.4±0.22 -0.4±0.12 -0.4±0.14 -0.4±0.16 -0.4±0.14 -0.4±0.23
80.0 -0.4±0.23 -0.2±0.18 -0.5±0.19 -0.6±0.2 -0.4±0.24 -0.4±0.12 -0.4±0.15 -0.4±0.13 -0.4±0.21 -0.4±0.1
90.0 -0.4±0.24 -0.2±0.1 -0.4±0.17 -0.6±0.11 -0.4±0.18 -0.4±0.09 -0.4±0.14 -0.4±0.14 -0.4±0.24 -0.4±0.12
100.0 -0.4±0.22 -0.4±0.11 -0.4±0.17 -0.6±0.13 -0.4±0.15 -0.4±0.11 -0.4±0.11 -0.4±0.13 -0.4±0.16 -0.4±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.6±0.49 -0.1±0.47 -0.4±0.47 -0.1±0.47 -0.2±0.48
20.0 -0.4±0.47 -0.5±0.41 -0.4±0.44 -0.2±0.47 -0.4±0.37
30.0 -0.4±0.43 -0.4±0.36 -0.4±0.41 -0.4±0.35 -0.2±0.38
40.0 -0.6±0.38 -0.4±0.28 -0.4±0.33 -0.4±0.23 -0.4±0.24
50.0 -0.4±0.23 -0.4±0.21 -0.4±0.21 -0.4±0.26 -0.4±0.28
60.0 -0.4±0.26 -0.4±0.17 -0.4±0.15 -0.4±0.2 -0.4±0.22
70.0 -0.4±0.19 -0.4±0.17 -0.4±0.14 -0.4±0.13 -0.4±0.18
80.0 -0.4±0.16 -0.4±0.11 -0.4±0.13 -0.4±0.17 -0.4±0.17
90.0 -0.4±0.16 -0.4±0.12 -0.4±0.1 -0.4±0.13 -0.4±0.1
100.0 -0.4±0.11 -0.4±0.1 -0.4±0.1 -0.4±0.13 -0.4±0.09
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Table 22. Metallicity Results - Padova models MIST clusters - wavelength: 3700-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.4±0.39 -0.2±0.37 -0.6±0.21 -0.6±0.39 -0.2±0.28 -0.2±0.13 0.0±0.24 -0.2±0.35 -0.9±0.46 -1.0±0.37
20.0 -0.3±0.4 -0.6±0.41 -0.6±0.24 -1.0±0.36 -0.2±0.31 -0.2±0.11 0.0±0.1 -0.8±0.41 -0.8±0.36 -0.8±0.46
30.0 -1.0±0.38 -0.4±0.29 -0.4±0.18 -0.6±0.37 -0.6±0.29 -0.2±0.11 0.0±0.08 -1.0±0.36 -1.0±0.3 -1.0±0.25
40.0 -1.0±0.36 -0.4±0.2 -0.6±0.21 -0.6±0.23 -0.6±0.25 -0.2±0.11 0.0±0.05 -1.0±0.37 -1.0±0.29 -0.8±0.33
50.0 -1.0±0.3 -0.4±0.14 -0.6±0.23 -1.0±0.27 -0.6±0.21 -0.2±0.11 0.0±0.0 -1.0±0.2 -1.0±0.19 -0.8±0.19
60.0 -1.0±0.38 -0.4±0.06 -0.6±0.19 -1.0±0.2 -0.6±0.19 -0.2±0.04 0.0±0.0 -1.0±0.28 -1.0±0.05 -1.0±0.19
70.0 -1.0±0.24 -0.4±0.08 -0.6±0.22 -0.8±0.2 -0.6±0.19 -0.2±0.06 0.0±0.0 -1.0±0.24 -1.0±0.06 -1.0±0.1
80.0 -1.0±0.15 -0.4±0.09 -0.6±0.13 -1.0±0.19 -0.6±0.14 -0.2±0.06 0.0±0.0 -1.0±0.0 -1.0±0.0 -0.8±0.1
90.0 -1.0±0.0 -0.4±0.04 -0.6±0.15 -1.0±0.2 -0.6±0.14 -0.2±0.08 0.0±0.0 -1.0±0.0 -1.0±0.0 -0.8±0.09
100.0 -1.0±0.15 -0.4±0.04 -0.6±0.09 -1.0±0.2 -0.6±0.12 -0.2±0.06 0.0±0.0 -1.0±0.0 -1.0±0.0 -0.8±0.1
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 -0.8±0.45 -1.0±0.12 -1.0±0.19 -1.0±0.27 -0.9±0.27 -0.5±0.32 -0.6±0.24 -0.6±0.37 -0.2±0.2 -0.2±0.25
20.0 -1.0±0.19 -1.0±0.08 -1.0±0.1 -1.0±0.2 -1.0±0.17 -1.0±0.19 -0.6±0.34 -0.6±0.29 -0.4±0.21 -0.4±0.23
30.0 -1.0±0.25 -1.0±0.05 -1.0±0.09 -1.0±0.1 -1.0±0.16 -0.8±0.24 -0.8±0.29 -0.6±0.23 -0.4±0.2 -0.4±0.22
40.0 -1.0±0.19 -1.0±0.0 -1.0±0.07 -1.0±0.17 -1.0±0.16 -1.0±0.14 -0.8±0.22 -0.6±0.2 -0.4±0.19 -0.4±0.2
50.0 -1.0±0.09 -1.0±0.0 -1.0±0.0 -1.0±0.07 -1.0±0.07 -1.0±0.1 -0.6±0.23 -0.6±0.13 -0.4±0.12 -0.5±0.21
60.0 -1.0±0.08 -1.0±0.0 -1.0±0.04 -1.0±0.08 -0.8±0.1 -1.0±0.1 -0.6±0.2 -0.6±0.17 -0.4±0.21 -0.5±0.2
70.0 -1.0±0.1 -1.0±0.0 -1.0±0.0 -0.8±0.1 -1.0±0.1 -1.0±0.1 -0.7±0.21 -0.6±0.09 -0.4±0.24 -0.4±0.13
80.0 -1.0±0.1 -1.0±0.0 -1.0±0.0 -1.0±0.08 -1.0±0.1 -1.0±0.1 -0.6±0.18 -0.6±0.11 -0.4±0.17 -0.6±0.11
90.0 -1.0±0.1 -1.0±0.0 -1.0±0.0 -1.0±0.09 -0.8±0.1 -0.8±0.1 -0.6±0.19 -0.6±0.11 -0.4±0.2 -0.6±0.17
100.0 -1.0±0.1 -1.0±0.0 -1.0±0.0 -1.0±0.1 -0.8±0.1 -0.8±0.1 -0.8±0.19 -0.6±0.09 -0.4±0.21 -0.6±0.1
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.33 -0.3±0.27 -0.6±0.24 -0.2±0.21 -0.2±0.25 -0.2±0.24 -0.4±0.32 -0.4±0.34 -0.4±0.28 -0.4±0.35
20.0 -0.2±0.26 -0.4±0.21 -0.4±0.2 -0.4±0.2 -0.4±0.2 -0.6±0.21 -0.5±0.22 -0.4±0.2 -0.6±0.21 -0.4±0.19
30.0 -0.2±0.19 -0.4±0.22 -0.4±0.22 -0.4±0.16 -0.4±0.26 -0.2±0.19 -0.5±0.18 -0.4±0.13 -0.4±0.13 -0.6±0.12
40.0 -0.3±0.21 -0.2±0.18 -0.4±0.17 -0.4±0.13 -0.4±0.19 -0.4±0.24 -0.4±0.2 -0.4±0.15 -0.5±0.13 -0.5±0.11
50.0 -0.2±0.24 -0.3±0.15 -0.4±0.1 -0.4±0.17 -0.4±0.19 -0.4±0.25 -0.6±0.17 -0.4±0.12 -0.4±0.11 -0.4±0.1
60.0 -0.2±0.22 -0.2±0.1 -0.4±0.13 -0.4±0.19 -0.4±0.2 -0.5±0.23 -0.6±0.19 -0.4±0.11 -0.4±0.1 -0.4±0.1
70.0 -0.2±0.21 -0.2±0.16 -0.4±0.09 -0.4±0.19 -0.4±0.15 -0.4±0.22 -0.2±0.19 -0.4±0.12 -0.4±0.12 -0.4±0.1
80.0 -0.2±0.13 -0.2±0.09 -0.4±0.13 -0.4±0.2 -0.4±0.17 -0.4±0.26 -0.2±0.2 -0.4±0.13 -0.4±0.11 -0.4±0.13
90.0 -0.2±0.07 -0.2±0.14 -0.4±0.04 -0.4±0.21 -0.4±0.17 -0.4±0.25 -0.2±0.19 -0.4±0.09 -0.6±0.14 -0.4±0.1
100.0 -0.2±0.11 -0.2±0.1 -0.4±0.04 -0.3±0.16 -0.4±0.15 -0.4±0.2 -0.3±0.2 -0.4±0.08 -0.6±0.14 -0.4±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.6±0.27 -0.4±0.27 -0.2±0.27 -0.2±0.21 -0.2±0.31
20.0 -0.6±0.19 -0.4±0.22 -0.4±0.21 -0.2±0.17 -0.2±0.18
30.0 -0.6±0.18 -0.4±0.16 -0.4±0.11 -0.2±0.15 -0.2±0.09
40.0 -0.4±0.14 -0.5±0.16 -0.4±0.14 -0.2±0.14 -0.2±0.09
50.0 -0.4±0.15 -0.4±0.14 -0.4±0.1 -0.2±0.17 -0.2±0.09
60.0 -0.4±0.15 -0.4±0.16 -0.4±0.07 -0.4±0.16 -0.2±0.07
70.0 -0.4±0.1 -0.4±0.13 -0.4±0.14 -0.4±0.15 -0.2±0.08
80.0 -0.4±0.09 -0.4±0.16 -0.4±0.13 -0.4±0.15 -0.2±0.11
90.0 -0.4±0.1 -0.4±0.12 -0.4±0.13 -0.4±0.16 -0.2±0.08
100.0 -0.4±0.05 -0.4±0.13 -0.4±0.13 -0.4±0.15 -0.2±0.06
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Table 23. Metallicity Results - Padova models MIST clusters - wavelength: 3700-5000
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.4±0.37 -0.2±0.39 -0.4±0.28 -0.4±0.5 -0.2±0.2 -0.2±0.2 -0.2±0.15 -0.2±0.22 -0.2±0.21 -0.1±0.34
20.0 -0.2±0.46 0.0±0.47 -0.4±0.2 -0.6±0.3 -0.2±0.17 -0.2±0.17 -0.2±0.18 -0.2±0.14 -0.2±0.15 -0.2±0.19
30.0 -0.3±0.44 -0.4±0.49 -0.4±0.09 -0.6±0.33 -0.4±0.19 -0.2±0.15 -0.2±0.19 -0.2±0.08 -0.2±0.0 -0.2±0.08
40.0 0.2±0.35 -0.3±0.48 -0.4±0.1 -0.6±0.36 -0.2±0.19 -0.2±0.0 -0.2±0.19 -0.2±0.07 -0.2±0.07 -0.2±0.06
50.0 0.2±0.35 0.0±0.52 -0.4±0.1 -0.6±0.35 -0.2±0.2 -0.2±0.07 -0.2±0.2 -0.2±0.0 -0.2±0.0 -0.2±0.1
60.0 0.2±0.28 -0.2±0.49 -0.4±0.09 -0.6±0.35 -0.2±0.2 -0.2±0.0 -0.2±0.18 -0.2±0.0 -0.2±0.0 -0.2±0.06
70.0 0.2±0.36 -0.2±0.5 -0.4±0.07 -0.6±0.31 -0.6±0.2 -0.2±0.0 -0.2±0.2 -0.2±0.0 -0.2±0.0 -0.2±0.08
80.0 0.2±0.36 0.0±0.51 -0.4±0.05 -0.6±0.39 -0.6±0.19 -0.2±0.0 -0.2±0.19 -0.2±0.0 -0.2±0.0 -0.2±0.05
90.0 0.2±0.25 0.0±0.51 -0.4±0.04 -0.6±0.34 -0.6±0.16 -0.2±0.0 -0.2±0.2 -0.2±0.0 -0.2±0.0 -0.2±0.09
100.0 0.2±0.15 -0.5±0.51 -0.4±0.05 -0.6±0.31 -0.6±0.16 -0.2±0.0 -0.2±0.16 -0.2±0.0 -0.2±0.0 -0.2±0.07
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 0.0±0.5 0.0±0.49 -0.2±0.35 -0.4±0.36 -0.4±0.46 -0.6±0.44 -1.0±0.46 -0.7±0.32 -0.4±0.29 -0.4±0.34
20.0 -1.0±0.48 -0.9±0.38 -0.6±0.27 -0.4±0.21 -0.4±0.35 -0.4±0.41 -0.5±0.4 -0.5±0.31 -0.6±0.27 -0.4±0.25
30.0 -0.9±0.48 -0.9±0.2 -0.6±0.22 -0.4±0.19 -0.4±0.23 -0.8±0.35 -0.4±0.32 -0.6±0.22 -0.4±0.24 -0.4±0.21
40.0 -0.2±0.49 -1.0±0.1 -0.2±0.15 -0.4±0.16 -0.4±0.2 -0.8±0.23 -0.5±0.35 -0.6±0.2 -0.4±0.21 -0.4±0.18
50.0 -1.0±0.5 -0.8±0.1 -0.2±0.19 -0.4±0.14 -0.4±0.21 -0.8±0.27 -0.6±0.22 -0.6±0.18 -0.4±0.19 -0.4±0.12
60.0 -1.0±0.51 -1.0±0.1 -0.2±0.19 -0.4±0.11 -0.4±0.0 -0.8±0.26 -0.6±0.2 -0.6±0.19 -0.4±0.18 -0.4±0.13
70.0 -1.0±0.49 -1.0±0.09 -0.2±0.16 -0.4±0.0 -0.4±0.11 -0.8±0.24 -0.6±0.13 -0.6±0.17 -0.4±0.18 -0.4±0.15
80.0 -0.5±0.51 -1.0±0.1 -0.2±0.16 -0.4±0.07 -0.4±0.11 -0.8±0.2 -0.6±0.19 -0.6±0.2 -0.4±0.21 -0.4±0.09
90.0 -1.0±0.45 -1.0±0.1 -0.2±0.14 -0.4±0.0 -0.4±0.0 -0.8±0.19 -0.6±0.17 -0.6±0.13 -0.4±0.16 -0.4±0.12
100.0 0.0±0.51 -1.0±0.08 -0.2±0.0 -0.4±0.0 -0.4±0.0 -0.8±0.21 -0.6±0.14 -0.6±0.12 -0.4±0.19 -0.4±0.1
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.2±0.31 -0.2±0.34 -0.4±0.46 -0.4±0.4 -0.6±0.47 -0.5±0.41 -0.8±0.44 -0.1±0.49 -0.4±0.42 -0.6±0.41
20.0 -0.4±0.33 -0.4±0.31 -0.4±0.24 -0.4±0.27 -0.4±0.36 -0.2±0.31 -0.2±0.4 -0.4±0.33 -0.3±0.35 -0.4±0.21
30.0 -0.4±0.32 -0.4±0.25 -0.4±0.28 -0.4±0.19 -0.4±0.23 -0.4±0.26 -0.6±0.24 -0.4±0.29 -0.4±0.31 -0.4±0.17
40.0 -0.4±0.2 -0.4±0.14 -0.4±0.16 -0.4±0.12 -0.4±0.21 -0.6±0.23 -0.2±0.21 -0.4±0.23 -0.5±0.2 -0.4±0.2
50.0 -0.4±0.13 -0.4±0.17 -0.4±0.13 -0.4±0.09 -0.4±0.19 -0.3±0.19 -0.2±0.24 -0.4±0.21 -0.4±0.18 -0.4±0.11
60.0 -0.4±0.13 -0.3±0.13 -0.4±0.13 -0.4±0.09 -0.4±0.15 -0.4±0.15 -0.4±0.21 -0.4±0.2 -0.4±0.18 -0.4±0.11
70.0 -0.2±0.14 -0.4±0.12 -0.4±0.08 -0.4±0.08 -0.4±0.15 -0.2±0.11 -0.2±0.19 -0.4±0.15 -0.4±0.19 -0.4±0.09
80.0 -0.2±0.11 -0.4±0.12 -0.4±0.08 -0.4±0.07 -0.4±0.17 -0.2±0.13 -0.2±0.2 -0.4±0.16 -0.4±0.16 -0.4±0.1
90.0 -0.2±0.11 -0.4±0.1 -0.4±0.11 -0.4±0.04 -0.4±0.1 -0.4±0.1 -0.2±0.18 -0.4±0.09 -0.4±0.15 -0.4±0.08
100.0 -0.4±0.1 -0.4±0.11 -0.4±0.05 -0.4±0.04 -0.4±0.12 -0.4±0.11 -0.2±0.19 -0.4±0.14 -0.4±0.18 -0.4±0.1
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.2±0.39 -0.3±0.3 -0.2±0.26 0.0±0.17 0.0±0.15
20.0 -0.4±0.34 -0.6±0.21 -0.2±0.25 -0.2±0.21 0.0±0.17
30.0 -0.4±0.28 -0.4±0.26 -0.4±0.23 -0.2±0.17 -0.2±0.15
40.0 -0.4±0.25 -0.4±0.15 -0.6±0.17 -0.2±0.13 -0.2±0.11
50.0 -0.4±0.19 -0.4±0.17 -0.6±0.18 -0.4±0.1 -0.2±0.09
60.0 -0.4±0.12 -0.4±0.16 -0.6±0.15 -0.3±0.1 -0.2±0.1
70.0 -0.4±0.17 -0.4±0.13 -0.6±0.16 -0.4±0.09 -0.2±0.09
80.0 -0.4±0.1 -0.4±0.15 -0.6±0.11 -0.4±0.08 -0.2±0.09
90.0 -0.4±0.07 -0.4±0.17 -0.4±0.16 -0.4±0.09 -0.2±0.06
100.0 -0.4±0.05 -0.4±0.14 -0.6±0.15 -0.4±0.1 -0.2±0.04
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Table 24. Metallicity Results - Padova models MIST clusters - wavelength: 5000-6200
S/N 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7
10.0 -0.6±0.34 -0.4±0.41 -0.4±0.39 -0.8±0.32 0.2±0.35 -0.2±0.39 0.0±0.44 0.2±0.34 0.2±0.38 0.2±0.43
20.0 -0.6±0.36 -0.4±0.48 -0.7±0.34 -0.6±0.34 -0.1±0.28 -0.2±0.32 0.2±0.43 0.2±0.25 0.0±0.34 0.1±0.36
30.0 -0.8±0.31 0.0±0.43 -0.8±0.37 -0.4±0.32 -0.2±0.26 -0.2±0.23 -0.2±0.45 0.0±0.28 0.0±0.3 -0.2±0.33
40.0 -0.8±0.29 -0.1±0.4 -0.8±0.31 -0.4±0.21 -0.2±0.33 -0.2±0.25 -0.6±0.4 0.0±0.32 0.0±0.28 -0.2±0.36
50.0 -0.8±0.35 -0.6±0.33 -0.8±0.26 -0.6±0.28 -0.2±0.23 -0.2±0.19 -0.6±0.41 -0.1±0.3 0.0±0.32 -0.6±0.33
60.0 -0.6±0.24 -0.6±0.33 -0.8±0.31 -0.4±0.23 -0.2±0.25 -0.2±0.18 -0.6±0.43 -0.4±0.3 0.0±0.33 -0.6±0.31
70.0 -0.7±0.35 -0.6±0.36 -0.8±0.25 -0.4±0.23 -0.2±0.27 -0.4±0.18 -0.7±0.35 -0.4±0.3 0.0±0.29 -0.6±0.31
80.0 -1.0±0.3 -0.6±0.38 -0.8±0.34 -0.6±0.2 -0.2±0.2 -0.4±0.16 -0.6±0.35 -0.2±0.28 -0.3±0.33 -0.6±0.34
90.0 -1.0±0.27 -0.6±0.33 -0.8±0.3 -0.5±0.16 -0.2±0.19 -0.4±0.16 -0.6±0.36 -0.4±0.28 0.0±0.3 -0.6±0.27
100.0 -1.0±0.29 -0.6±0.29 -0.8±0.42 -0.6±0.1 -0.2±0.21 -0.4±0.2 -0.6±0.29 -0.6±0.29 0.0±0.31 -0.6±0.24
S/N 7.8 7.9 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7
10.0 0.0±0.38 0.2±0.37 0.2±0.38 0.0±0.42 -0.1±0.46 0.2±0.47 0.0±0.46 -0.1±0.41 0.0±0.39 0.0±0.42
20.0 0.0±0.36 -0.2±0.38 -0.2±0.38 -0.2±0.36 -0.2±0.36 -0.2±0.32 -0.2±0.38 -0.1±0.3 -0.2±0.31 -0.2±0.31
30.0 -0.4±0.34 -0.5±0.34 -0.6±0.3 -0.4±0.27 -0.2±0.32 -0.5±0.35 -0.3±0.27 -0.2±0.3 -0.2±0.34 -0.2±0.31
40.0 -0.6±0.3 -0.2±0.3 -0.6±0.31 -0.4±0.3 -0.2±0.29 -0.3±0.27 -0.4±0.28 -0.2±0.3 -0.2±0.28 -0.2±0.23
50.0 -0.4±0.27 -0.5±0.23 -0.5±0.29 -0.6±0.14 -0.6±0.26 -0.6±0.21 -0.6±0.29 -0.4±0.2 -0.4±0.23 -0.4±0.18
60.0 -0.4±0.3 -0.6±0.27 -0.5±0.25 -0.6±0.23 -0.6±0.21 -0.6±0.2 -0.6±0.2 -0.4±0.19 -0.4±0.21 -0.4±0.17
70.0 -0.4±0.32 -0.6±0.23 -0.4±0.23 -0.4±0.13 -0.6±0.24 -0.6±0.21 -0.5±0.19 -0.6±0.16 -0.6±0.17 -0.5±0.19
80.0 -0.5±0.29 -0.6±0.24 -0.4±0.21 -0.6±0.17 -0.2±0.21 -0.6±0.19 -0.6±0.15 -0.4±0.14 -0.4±0.15 -0.2±0.18
90.0 -0.4±0.26 -0.6±0.21 -0.4±0.19 -0.4±0.11 -0.6±0.21 -0.6±0.18 -0.6±0.16 -0.5±0.16 -0.6±0.17 -0.4±0.15
100.0 -0.5±0.3 -0.6±0.2 -0.5±0.22 -0.4±0.14 -0.6±0.18 -0.6±0.17 -0.4±0.14 -0.4±0.11 -0.5±0.16 -0.4±0.15
S/N 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7
10.0 -0.1±0.38 -0.2±0.4 0.2±0.39 -0.5±0.46 -0.4±0.45 0.0±0.45 -0.4±0.43 -0.4±0.46 -0.4±0.39 0.0±0.47
20.0 -0.3±0.37 -0.2±0.37 -0.4±0.39 -0.4±0.39 -0.4±0.33 -0.6±0.25 -0.4±0.3 -0.4±0.26 -0.4±0.36 -0.4±0.29
30.0 -0.4±0.27 -0.4±0.31 -0.4±0.39 -0.4±0.32 -0.4±0.32 -0.4±0.35 -0.4±0.28 -0.4±0.28 -0.4±0.29 -0.6±0.18
40.0 -0.4±0.21 -0.3±0.29 -0.4±0.33 -0.4±0.28 -0.4±0.27 -0.4±0.24 -0.4±0.25 -0.4±0.2 -0.5±0.16 -0.4±0.13
50.0 -0.4±0.24 -0.3±0.27 -0.4±0.26 -0.4±0.23 -0.4±0.17 -0.4±0.15 -0.4±0.23 -0.4±0.12 -0.4±0.11 -0.4±0.11
60.0 -0.4±0.18 -0.4±0.24 -0.4±0.26 -0.4±0.2 -0.4±0.2 -0.4±0.21 -0.4±0.17 -0.4±0.1 -0.4±0.16 -0.4±0.09
70.0 -0.4±0.22 -0.4±0.25 -0.2±0.29 -0.4±0.16 -0.4±0.15 -0.4±0.18 -0.4±0.12 -0.4±0.12 -0.4±0.15 -0.4±0.11
80.0 -0.4±0.14 -0.4±0.24 -0.4±0.21 -0.4±0.15 -0.4±0.17 -0.4±0.17 -0.4±0.16 -0.4±0.17 -0.4±0.11 -0.4±0.09
90.0 -0.4±0.1 -0.4±0.18 -0.4±0.2 -0.4±0.14 -0.4±0.13 -0.4±0.14 -0.2±0.17 -0.4±0.12 -0.4±0.11 -0.4±0.08
100.0 -0.4±0.1 -0.4±0.23 -0.4±0.19 -0.4±0.17 -0.4±0.13 -0.4±0.12 -0.4±0.15 -0.4±0.12 -0.4±0.13 -0.4±0.11
S/N 9.8 9.9 10.0 10.1 10.2
10.0 -0.6±0.44 -0.4±0.46 0.0±0.45 -0.4±0.4 0.2±0.44
20.0 -0.5±0.31 -0.4±0.38 -0.4±0.33 -0.2±0.34 -0.2±0.36
30.0 -0.4±0.3 -0.4±0.23 -0.4±0.27 -0.2±0.27 -0.2±0.25
40.0 -0.4±0.11 -0.4±0.11 -0.4±0.26 -0.3±0.27 -0.2±0.13
50.0 -0.4±0.1 -0.4±0.08 -0.4±0.16 -0.2±0.2 -0.2±0.12
60.0 -0.4±0.1 -0.4±0.09 -0.4±0.13 -0.4±0.1 -0.2±0.16
70.0 -0.4±0.09 -0.4±0.08 -0.4±0.08 -0.4±0.14 -0.2±0.12
80.0 -0.4±0.09 -0.4±0.04 -0.4±0.11 -0.4±0.07 -0.2±0.13
90.0 -0.4±0.09 -0.4±0.05 -0.4±0.05 -0.4±0.1 -0.2±0.13
100.0 -0.4±0.07 -0.4±0.04 -0.4±0.06 -0.4±0.09 -0.2±0.09
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